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CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


done. on high strength 
‘molybdenum cast steels. 
Why not consult us? 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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PING UP WITH 


SYNTHETIC FIREFLIES ... New West- 
inghouse fluorescent marker lamp 
rivals the firefly in economy of 
light generation. Tiny lamp, con- 
suming only 1/10th watt, will pre- 
vent mishaps on dark stairsteps. 
Unlike lightning bug, it can be 
kept glowing continuously—at 
practically no cost. 


the weight of a single layer of 
oxygen atoms the size of an air- 
mail stamp. Westinghouse re- 
search engineers have built a deli- 
cate balance that measures the 
weight of such a microscopic layer 
of oxide on metal—to determine 
resistance of special alloys to high 
temperatures. 


POWERHOUSE ON WHEELS... The 
retreating enemy knows that the 
quickest way to paralyze a city is 
to destroy its powerhouse. Ad- 
vancing Allies know that the 
quickest way to restore order is 
to restore power. A 5000 KW 
‘power train, built by Westing- 
house, moves in on railroad tracks, 
hooks up to power lines, starts 
boiler and generator . . . then 
lights come on, order emerges. 


INSIDE STORY ... Transparent 
Lucite bearings now permit re- 
search engineers to visualize per- 
formance of lubricating oil in 
bearings, subjected to varying 
Operating speeds and pressures. 
Red pigment shows where oil goes 
and what it does. 


PREFORMED PLASTICS... New 
Westinghouse process in plastics 
manufacture “beats” resins into 
cellulose fibre, then shapes mix- 
ture over perforated copper form. 
Plastic is peeled off and dried, 
then placed in heated mold and 
Pressed into final shape. Saves 
time in making reinforced plastics 
of intricate shapes. 


creating a better yardstick for 
testing wartime metals 


Spectrum analysis provides the 
quickest and most accurate method 
for checking the composition of 
metals used in making guns, planes, 
tanks and ships. 


Iron has long been used as a yard- 
stick of comparison in spectrography 
—because of the large number of 
lines in the iron spectrum. 


Formerly, the best standard ob- 
tainable was iron only 99.9 per cent 
pure—containing impurities that 
produced confusing lines in spec- 
trographic pictures. 

Westinghouse research engineers 
tackled the difficult problem of pro- 
ducing a purer iron—a better yard- 
stick for testing wartime metals. 


Westin 


PLANTS IN 25 CITIES 


They accomplished this by fusing 
the purest iron obtainable in a 
high-frequency induction furnace, 
surrounded by an atmosphere of 
hydrogen gas. 

Result: iron 99.99 per cent pure—con- 
taining only 1 part metallic impurities in 
10,000 parts of absolutely pure iron! 

Today, this ultra-pure iron is 
“mass-produced” by Westinghouse 
at the rate of 1000 pounds per year 
—and is used in all parts of the 
anti-Axis world to improve the 
quality of war material. 

A significant contribution, by 
Westinghouse, to industry at war 
and in the days of peace to come. 
Westinghouse Electric Manufac- 
turing Company, Pittsburgh 30, Pa. 


house 


OFFICES EVERYWHERE 


WESTINGHOUSE PRESENTS John Charlies Thomas, Sunday 2:30, EWT, NBC. 
Ted Malone, Monday, Wednesday, Friday 10:15 pm. EWT, Blue Network. 
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The Hardest 


Made Man 


may write the price tags 


of tomorrow! 


Carbide is transformed, under heat and pressure, 
into an endless variety of shapes and forms— 
tool tips, dies and machine parts with the super- \ 


Starting as a metal powder, Carboloy Cemented 


hardness that is vital to high-speed, low-cost 
industrial production. 


I. TOOK a war production crisis to bring this magic 
metal into its own —to bring full appreciation of its 
value for metal-working tools and for “wear-proof- 
ing” parts. 

The cold, hard figuring of comparative manufac- 
turing costs soon will prove its full value in peace- 
time manufacture. 


It is safe to say that Carboloy Cemented Carbide 
has revolutionized the thinking of industrial engi- 
neers and production men—not only as to mate- 
rials and product design, but as to tool performance 
and cost of manufacture. 


It started U. S. tanks rolling 


An example! Without carbide tools the machining 
of armor plate for U. S. tanks would have been 
virtually impossible at the rate the emergency 
demanded. More than that, cemented carbides saved 
millions of dollars and millions of manhours in 
manufacture. As one noted authority recently said, 
“Today the tungsten carbides...perform miracles...” 


We are in a new age of harder, tougher alloys — 
of special-purpose machinery—of longer life for 
products and parts — of closer tolerances combined 
with mass production. 


as 


CARBOLOY COMPANY, INC., DETROIT 32, MICHIGAN 


For the coming “battle of costs” 


Tomorrow’s uses for Carboloy Cemented Carbide 
are widespread in many fields. Machining all types 
of hard and soft metals and plastics. Drawing wire 
and tubing. Drawing and forming sheet metal. 
“Wear-proofing” parts. 


It has the super-hardness needed to handle modern 
metals. It works at speeds once thought impossibly 
high. It slashes machining costs—commonly doubles 
or triples the output of men and machines. It may 
well write the price tags in the coming “battle of 
costs.” 


Manufacturers in every field are invited to take 
full advariage of Carboioy engineering, experience 
and facilities in planning for the race to get better 
products to market, at lower cost, after the war. 


CEMENTED CARBIDE 


THE HARDEST METAL 
MADE BY MAN 
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INTRODUCING CEPWI 


a moaths ago our Assistant Editor con- 


ceived the idea of a special issue of the 
CORNELL ENGINEER devoted exclusively to a 
collection and analysis of post-war plans. Ac- 
cordingly, fifty letters were sent out to repre- 
‘sentative manufacturers, planning bureaus, 
and authors of post war articles. Replies 
showed that most plans were vague and in- 
definite because everyone was devoting all 
time and thought to war work. A Post War 
Issue at that time would have been a rather 
thin one. 

Four months ago we decided to try again, 
and began to assemble magazine articles, 
Pilewspaper stories, news releases, interviews, 
and correspondence with 200 large firms. The 
total response showed a definite trend toward 
post-war planning. Some companies, in pur- 
Sing their war work, had recently developed 
Rew products which they were interested in 
displaying to the public; a large number of 
Others stated that they had radical new designs 
completed or in process of completion which 
they did not wish to reveal to competitors. 

Certain fields have had their progress 
greatly accelerated by the war while others 


American Industry—Where to Next? 


—Courtesy General Electric Co. 
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have been retarded. The communications field 
and the elecfrical industry in general were not 
required to‘convert to an entire new line of 
products in order to help the war program; so 
they have profited by wartime developments 
in electronics, power, and engineering mater- 
ials. Shortages and the necessity of substi- 
tutions have resulted in new alloys, new weld- 
ing and fabrication processes, and a tremend- 
ous expansion of the plastics industry. Trans- 
portation by rail and highway has been stalled 
by the war, but warplane production has 
shown airplane designers new tricks which 
they can incorporate into post-war liners and 
flivvers. As war bonds come due and other 
savings are spent, housing will see a boom. 
New houses will be better mainly because of 
new materials, new gadgets, and new con- 
struction methods. New ways of food pro- 
duction will be simply a matter of new pack- 
aging, new processing, and the introduction 
of frozen food use into every household. 

In the following pages, we hope to show 
you some of the latest new things which have 
been produced. These are the types of goods 
you will be able to utilize shortly after the 
war. We hope you will find the pictures and 
articles interesting. Perhaps they will give 
you some new ideas. 

C.C.H. 
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Airports 
BeForE any private plane air age 
can come, new airports will 
have to be built and _ special 
landing areas will have to be con- 
structed. There will be, of course, 
the big airports in the larger cities 
to accommodate the great airliners 
and cargo planes. But more im- 
portant to the amateur civilian pilot 
than these are small landing strips 
and airports. These landing facili- 
ties are vital to private flying, and 
landing strips will have to dot the 
country, spaced at perhaps ten-mile 
intervals. They will serve as land- 
ing spots in emergencies and they 
will make it easier for the pilot to 
get from his plane to someplace on 
the ground once he has landed. 
When properly marked and indi- 
cated on an airmap, they will make 
it possible for the private flyer to 
know his exact location at any time. 
Civil air authorities indicate that 
several hundred thousand air mark- 
ets alone will be needed to keep the 
amateur pilot from becoming lost. 
Cities and towns are being encour- 
aged to construct these landing 
facilities. 


“Grasshoppers” 


THE great swing toward light air- 
Planes in pre-war days is an ex- 
cellent indication of what post-war 
days may br'ng. Light planes will 
then dominate the air just as popu- 
lar priced-cars dominate the road. 

The “grasshoppers,” as they have 
been called by the armed services, 
Mave been doing almost every kind 


Tomorrow’s Business 
Trips by Lightplane 


Courtesy Piper Aircraft Corp. 
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TRANSPORTATION— 


Edited By MALCOLM E. STEINBERG, CE °47 


The Piper Cub PT is the trainer version of several experimental planes incorporating 
low-wing design and retractable landing gear. 


of auxiliary work on the battlefield. 
The lessons learned in these war- 
time roles, the developments made 
in wartime research and design will 
combine to yield a finer, smarter, 
more economical lightweight plane 
for full enjoyment when peacetime 
comes. 

There are many ideas set forth 
today concerning the coming air 
age. What will it be like? What 
will the planes be like? Will every- 
one own his own plane? The 
answers lie in the future itself. Our 
rapidly changing world, the possi-. 
bilities of new and startling devel-'. 
opments in aircraft design and the 
desires of the people themselves 
combine to make it difficult to pre- 
view the air age of the future. 

Certain things do, however, indi- 
cate the possibility of a great air 
age of the future. America has 
been made air minded. The result 
of pilot training programs, both 
civilian and military, will be that 
many more Americans will consider 
flying the best means of transporta- 
tion. The vast experience .being 
gained in wartime manufacture and 
experimentation with new metals, 


plastics, and fuels will assure us of 
planes that everyone can own and 
can fly easily. 

The light plane of the future will 
open many new possibilities in busi- 
ness and pleasure. But to become 
a widely used mode of transporta- 
tion, the planes will have to meet 
certain demands. The light private 
planes will have to have a low cost" 
and operating expense, be able to 
land and take off in a shorter dis- 
tance, be safer, be easier to fly and 
last longer. 


One of the models planned by a 
manufacturer for post-war produc- 
tion is the Piper Aircraft Corpora- 
tion’s model P.T.-1. This model, 


Bell Aircraft will manufacture this heli- 
copter for private and commercial use 
after the war. 
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at present an experimental trainer, 
will be the forerunner of a medium 
high performance airplane for the 
private owner. It will accommo- 
date four persons comfortably with- 
out crowding and have a cruising 
range in excess of 600 miles at a 
cruising speed of from 135 to 150 
m.p.h. The present version of 
this PT-1 model is of low wing de- 
sign and has a retractable landing 
gear. 


The Sky’s The Limit 


Fottowinc the war there will be 
a development and expansion of 
airplanes and airways that will 
dwarf the corresponding age of the 
automobile after the last war. The 
C. A. A. estimates that 500,000 
commercial, private, and military 
planes will be in service before 
1945; and even a greater number 
of luxury liners, giant transports, 
and a multitude of smaller family 
models and helicopters will fil! the 
sky in the years after the war. 
Tomorrow all of the principal 
cities of the world will be linked by 
direct air lines. A vast system of 
main and secondary feeder lines 
will make it possible to travel by 
air from virtually any spot to any 
other spot in the world. 
Pan-American, for example, plans 
to put into service 50 giant clippers 
between New York and London. 
Each plane is planned to be cap- 
.able of carrying 153 passengers 
between the two cities in 10 hours 
- at a cost of $100. Other routes by 


clipper to China, across the north 
pole to Russia, to Europe, and to 
South America are already in op- 
eration or planned. 


Willys-Overland uses one of their Jeeps 
as a pumper to fight fires in narrow fac- 
tory areas. 


On the greater part of these 
routes, the new luxury liners will be 
land planes. The DC-4 and the 
DC-6 have already proven the prac- 
ticality of using land planes not 
laden with the clipper’s heavy hull. 
The DC-4 will carry 44 passengers 
and a crew with mail and express 
at a cruising rate of 239 mph, while 
the six-engined DC-6 will carry 55 
passengers and crew at 334 mph. 
These planes had already been built 
for the major lines when they were 
taken over for war use. Since then 
they have proven their worth on 
the famous “Cannonball” run be- 


tween India and China, and are al- 
so making regular flights across the 
Atlantic and Pacific Oceans. In 
doing the former, they have proved 
that the North Atlantic route can 
be flown safely in both summer 
and winter. 

The Chicago and Southern Air- 
line is planning a 100 passenger 
plane, with a crew of 28, equipped 
with radar, television, and other 
comforts for the traveler. The Bri- 
tish have also designed a series of 
luxury planes, one of which will 
carry 55 passengers at a specd of 
250 mph. Colonial Airways has had 
Burnelli make plans for the long 
heralded “Flying Wing”, capable of 
a speed of 250 mph and a range of 
2000 miles while carrying 40 pas- 
sengers. All types of design will 
feature more comfort, arranging the 
seating in either coach or divan— 
berth style. 

Secondary feeder lines may use 
the helicopter. Such lines have al- 
ready been planned by the Grey- 
hound Company, and it has ob- 
tained franchises for several such 
routes. 


Railroad Saga 


‘Tse American public wili see a 
rapid change in the Iron-Horse of 
the past. After the war there will 
be an almost complete “Dieseliza- 
tion” of American railroad service. 
There will, however, be’ something 
unusual about the change. The 
new locomotives have been seen by 
the American people (the Burling- 


The strength and economy of plywood, as used in this plane, makes it a desirable material for post-war private plane production. 


—Courtesy Engineer 
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ton Zephyr was the first brought to 
the public in 1933 and was an im- 
mediate success), but they were 
not used to the extent that they will 
be used in the post-war future. 
The Diesel-electric locomotive 
was fully developed in forms to 
cover every class of service and was 
used in every class on leading main- 


‘line railroads of the United States 


a year before Pearl Harbor. The 
Diesel locomotive, therefore, stands 
as one of the tools of the “new era” 
that does not have to wait for a 
post-war development or conver- 
sion period, but is ready to begin 
progressively flowering into its full 
usefulness—a usefulness the scope 
of, which is perhaps beyond the im- 
agination of those capable of com- 
prehending railroad service only as 
We know it today. Fully applied, 
the Diesel-electzic locomotive is one 
key to the whole new conception of 
the mass movement of people and 
goods. 

There are many economies in the 
Operation of diesel-electric locomo- 
tives; such as, the saving of fuel, 
the decrease in the number of sup- 
porting services, and the cut in the 
cost of maintenance which will 
show immediate results as far as the 
rail passengers are concerned. Econ- 
omy of operation will allow many 
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railroads to continue service on sub- 
urban lines on at least a break-even 
basis and thereby bring the con- 
venience of rail communication to 
many who would need to seek other 
transportation if railroads were 
positively a losing proposition. 
Plans are being made to make 
use of Diesel-electric motive power 
on existing suburban or light-weight 
coaches. Both single car and mul- 
tiple unit trains will be run by 
Diesel regardless of whether they 
are on the main line or not. Actual 
applications of designs of branch- 
line and suburban equipment for 
the purpose of service tests and 
The Missouti Pacific Eagle 


—Courtesy Electromotive Div., 
General Motors Corp. 


’ —Courtesy United Aircraft Corp. 
The Consolidated Liberator Liner (above), uses the same wing, engines and propellors as the B-24 bomber. It will accommodate 48 passengers. 


analysis have been held up by pres- 
ent conditions. Designs have been 
drawn up for the improvement of 
the power-weight and the size- 
weight ratios of mainline freight 
and passenger locomotives and also 
light-weight suburban equipment. 

Much technical work has been 
done on the improvement and effi- 
ciency of the steam-type locomo- 
tive. Some progress has been made 
by locomotive designers with re- 
fined boiler designs with mechan- 
ical improvement of the pistons 
and valves, and in the use of pow- 
dered and briquetted coal as fuel. 
All this research points to a greatly 
improved post-war steam engine, 
and a good competitor of the Diesel- 
electric engine on rail lines which 
are reluctant to make the change. 


The railroads are staking the suc- 
cess of their post-war travel busi- 
ness on faster trains, lower fares, 
and above all an enormous im- 
provement in passenger comfort. 
The railroads are looking for the 
best in lightweight equipment so 
that they may be able to put in a 
bid for a share of the passenger 
traffic along with others in the 
transportation business. 


Both deluxe sleeper and coach 


service are being planned by nearly 
(Continued on page 52) 
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GREAT deal has been written 

about post-war public works 
planning but, except in a half dozen 
of the states, relatively little has 
been done about it. Those who have 
given careful thought to the em- 
ployment problems which are likely 
to confront this nation in the period 
during and immediately following 
the demobilization of the men in the 
Armed Services and in war indus- 
tries recognize the fact that busi- 
ness, industry, and agriculture will 
probably be unable to provide jobs 
for all of those who are richly en- 
titled to them following the cessa- 
tion of hostilities. A WPA, or a 
dole, or a Beveridge Plan will not 
be acceptable to these men and, un- 
less we have extensive public works 
plans ready to put to immediate 
use, we shall repeat the wasteful ex- 
periences of the depression days 
which occurred prior to the War. 

Programs of carefully planned 
public works projects, to serve as a 
supplement to, not as a substitute 
for private enterprise, have been 
carried out by certain farsighted 
public officials in a number ’ of 
states and in a few of our lafge 
cities. If we do not plan now for 
the post-war years, we shall prob- 
ably have another  shamefuilly 
wasteful WPA. New York State, 
among the states, and New Yor 
City, «mong the large cities, have 
taken the lead in the preparation of 
plans for post-war public works; the 
total estimated cost of projects al- 
ready planned, or in the plan stage, 
exceeds one and three-quarter bil- 
lion dollars. 

There are many important fields 
in which post-war public works 
plans may be developed; they in- 
clude housing, parks, public build- 
ings, airports, harbor facilities, and 
motor arteries. ‘This article will 


endeavor to describe the express- 
way, a form of motor artery, since 


Post War Expressways 


By GILMORE D. CLARKE 713 


Dean of the College of Architecture 


_ by means of its development, em- 
ployment may be provided for men 
of many varied industries and 
trades, and because it is an area in 
which the engineer may play a 
singularly important role. 

The highway, as we know it, is 
out of date. In the future, through 
arteries connecting large centers of 
population will be designed as ex- 
pressways rather than as highways. 
They will be insulated from the bor- 
der lands, much in the manner of 
the railroad right-of-way, by strips 
of land along each side of the road- 
way, over which the owners of 
abutting lands will have no right 
of access. The following principles 

“set forth standards which-should ob- 
tain in the design of the express- 
way. 

In order that an expressway may 
exert the best possible influence up- 
on abutting lands, the areas be- 
tween the express roads and the 
service roads should be graded and 
planted much in the same manner 
as obtains on a parkway. Here- 


Dean Gilmore D. Clarke received 
a degree of Bachelor of Science 
from Cornell University in 1913. 
After a brief stay in the business 
world, he entered the Army and 
was a member of the Engineer 
Corps in the A.E.F. 

At the termination of the War, 
he was appointed Superintendent 
of Construction of the Bronx River 
Parkway in New York City and 
Westchester County. Following this, 
he was Consulting Landscape Ar- 
chitect for several government pro- 
jects. 

He has been Professor of City 
and Regional Planning at Cornell 
University since 1935. In July of 
last year, he became Dean of the 
College of Architecture. 


THE AUTHOR 


after the highway engineer will give 
greater attention to those factors 
which improve the appearance of 
all motor arteries, for almost every 
element introduced into the design 
of the expressway which improves 
the appearance, also improves the 
efficiency and the safety. For ex- 
ample, long tangents are more dan- 
gerous for traffic than long, easy 
spiraled curves; in the interest of 
safety, “roller-coaster” profiles, the 
result of building long tangents in 
rolling or hilly country, are better 
omitted; tangents between curves 
in the same direction, creating so- 
called “flat wheeled” curves, are un- 
desirable; all structures, including 
bridges, should be carefully de- 
signed with due regard for the aes- 
thetic as well as for the more prac- 
tical engineering factors. These and 
other important considerations 
should be taken into account in 
connection with the design of ex- 
pressways if we are to keep pace 
with the development of motor 
vehicles. 


Gilmore D. Clarke 
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Reinforced concrete rigid frame bridge carrying six-lane expressway over intersecting highway. 
Designed by Clarke, Rapuano & Holleran, Consulting Engineers. 


Width of Right-of-Way 

The width of the right-of-way 
should be sufficient to provide for 
(a) a separated pavement of four 
or six 12-foot lanes (depending up- 
on the predetermined traffic vol- 
ume), two or three for traffic in 
opposite directions; (b) a median 
strip of variable width (6-foot mini- 
mum); (c) width for deceleration 
and acceleration lanes at points of 
access with intersecting arteries; 
(d) wide, flat slopes; (e) ramps; 
(f) walls; (g) service streets, where 
necessary; or such of these facilities 
as may be required at any particu- 
lar point. In any case, the right-of- 
way should be of a minimum width 
of 200 feet, where service roads are 
not required, and a minimum of 
300 feet, including service roads, 
where such roads are necessary. 
Number and Width of Traffic Lanes 

and Median Strips 

The width of the pavement is 
dependent upon the anticipated vol- 
ume of traffic which the route will 
be called upon to carry. Three 
lanes for traffic moving in each di- 
rection, a total of six lanes, is the 
width necessary or. urban projects 
expected to carry an average daily 
traffic of 20,000 or more vehicles. 
Each lane should be 12 feet wide, 
making the total pavement width 
72 feet; the two roadways, each 
made up of three lanes, should be 
separated by a median strip of vari- 
able width but of not less than 6 
feet. In rolling topography, or 
where it is necessary to construct 
expressways on side slopes, the 
roadways may be separated for wide 
and for varied distances so that one 
profile may be at a higher elevation 
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than the other, the median strip 
taking up the difference in grade by 
providing adequate shoulders along 
the two pavements with a one on 
two slope between. 


Shoulders, Accelerating and 

Decelerating Lanes 

Shoulders 10 feet wide should be 
provided on one side (outside and 
to right) of each roadway. Thus 
the graded width for the pavement 
(6 lanes), the minimum median 
strip (6 feet), and two 10-foot 
shoulders total 98 feet. The 
shoulders are necessary for the tem- 
porary accommodation of disabled 
or other stationary vehicles, and 


they should be provided for the full 
length of the project. Curbs separ- 
ating the outside lane of pavement 
from the shoulders should not ex- 
ceed 6 inches in height and should 
be sloped so as to be mountable. 


In built-up sections, service roads 
may be required along each side of 
the right-of-way. These will facili- 
tate exit from and entrance to the 
expressway. They should be de- 
signed 30 feet in width to provide 
for one lane of parked cars and two 
moving lanes of traffic. In thinly 
populated sections the service roads 
may be narrower. Slopes between 

(Continued on page 44) 


Depressed six-lane parkway with bordering service streets is incorporated in Henry 
Hudson Parkway, New York City. 


| 
an 
es 
he 
X= 
n- | 
sy 
of 
er 
es 
0- 
n- : 
aid 
ns 
in 
X- 
R 13 - 
: 


televis 
event 
today’ 
taken 
mediat 
Prol 
televis 
satility 
differe 
ing gi 
ability 
One 


vision 


the tel 
ginning 
to the 
paper 

classifi 
news. 

broadc: 


Future Television 
TELEVISION to the every-day man 
js still a laboratory experiment. 
However in the post-war period 
television will expand until it will 
eventually be on an equal level with 
today’s radio. Large steps will be 
taken to accelerate this trend im- 
mediately after the war. 

Probably the greatest asset that 
television has is its amazing ver- 
satility. Countless tests on various 
different fields are constantly be- 
ing given to determine its adapt- 
ability to that particular job. 

One of the certain uses of tele- 
vision after the war will be the cov- 
ering of daily news. Experiments 
have already been conducted in this 
field with very satisfactory results. 
One of these experiments was run 
in Schenectady, New York, by Gen- 
eral Electric, as a typical example 
‘of what the future holds in store for 
the television set owner. The be- 
ginning of the program was devoted 
to the televising of the actual news- 
paper pages, which included the 
classified pages as well as the war 
news. To supplement this a news 
broadcaster gave a short resume of 
the war news with the aid of maps 
and charts. Brief programs of wit, 
finance, cartooning, and styles were 
also included in the program. 

Expansion of television as an in- 
dustry will be helped by the fact 
that technical advances allow more 
Widespread geographical coverage. 

Workers will find television an 
able and effective instructor in job 


Coated nside with phosphors, 
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COMMUNICATIONS— 
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training. Crews manning ships or 
planes will be able to determine 
their positions regardless of weather 
conditions. Advertising will take on 
an entirely new aspect by working 
hand-in-hand with television to 
show new products to millions of 
people and giving easy-to-learn 
visual directions. Television will 
revolutionize education. It will 
bring the world into schoolrooms. . . 
show a complex laboratory experi- 
ment to millions . . . let thousands 
watch a skilled artist at work... 
take the contents of museums and 
art galleries into a million homes at 
once. Wherever distance and ob- 
structions limit man’s eyes, televi- 
sion is ready to provide a new and 
stronger “second sight.” At the 
present time only relatively small 
distances (about 100 miles) can be 
covered by television. This is due 
to the inability of the waves to bend 
over the contour of the earth. To 
break this restriction, relay sta- 
tions have been designed which pass 
the impulses on to other receiving 
stations. In the post-war world this 
small network will grow until it 
practically covers the entire U. S., 
bringing television to everyone. 

Of course rapid advances are be- 
ing made in the perfection of the 
picture itself. These advances will 
show themselves in your post-war 
model. One of the new features 
will be the ability to televise objects 
which are under ordinary illumina- 
tion. The prewar model required 
strong artificial lighting effects for 
indoor shooting; and outdoor shoot- 
ing was obtained only at the ex- 
pense of fuzzy, unclear pictures. 
With this advantage the post-war 
machine will bring a clear, concise 
picture of formerly hard-to-take 
events into the homes of millions of 
Americans. Along with this im- 
provement in lighting conditions 


will be opened the amazing field of 
color television. Whole new regions 
of the spectrum will be available to 
practical and eventual peacetime 
use. Thus, right before your own 
eyes, you will be able to see the 
battle for a World-Series pennant 
or an All-Star football game with all 


—Courtesy General Electric 


“Lighthouse” Tube 


the comforts of home. 

Actual “guinea pig” audiences are 
being shown drastically different 
types of programs in order to obtain 
their reactions. These experiments 
are being tried to make certain that 
the post-war world will be getting 
programs which they enjoy. Pres- 
ent indications show that light 
opera is the favorite. This choice 
might change after the war, but 
whatever be the demand of Amer- 
ican people, television will be there 
with clear, thrilling pictures. 


“Lighthouse Tube” 


A new radio tube, to be released 
after the war, will advance the fre- 
quencies and power available for 
use in the electronic field greatly. 
Even now it has made possible a 
large new family of ultra-high fre- 
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Walkie-Talkie will help fight fires. 


quency electronic tubes, circuits, 
and apparatus which operate in 
parts of the spectrum not used be- 
fore the war. 

This achievement will permit pro- 
duction of efficient FM radio and 
television relay systems which will 
help make possible quick postwar 
expansion of those services. It will 
bring about for the first time the 
production of medium and _ high- 
power television transmitters which 
will be able to operate in the very 
high frequency bands, It will pro- 
vide room for the expansion of 
radio navigational aids of all kinds; 
directional and ranging devices ap- 
plicable to mobile services, and 
numerous medical and industrial 
applications of electronics. 

The design, as illustrated on the 
previous page, permits an extremely 
compact overall tube structure 
which is capable of withstanding 
severe jolts. 


Walkie-Talkie 


Mzitary needs have brought such 
advanced developments in radio 
communication that firemen and 
policemen in the postwar period 
may be equipped with walkie- 
talkies to fight fire and crime with 
radio. Through the same medium, 
doctors may keep in touch with 
offices and hospitals, and operators 
of trains, buses, taxis, and. trucks 
would receive their instructions 
from headquarters while on the 
move. 

The size of the radios will be 


16 


such that they will be easy to carry 
and handle. A fireman in a blazing 
building could receive instruction 
from an outside officer. 


The walkie-talkie radio system 
will tend toward the use of higher 
frequencies in the radio spectrum. 
The use of such higher frequencies 
will result in lower-powered trans- 
mitting equipment, smaller appara- 
tus, and more efficient antenna 
systems. A higher frequency sys- 


—Courtesy R.C.A. 


tem also will more readily cover 
the exact areas desired and result 
in the availability of a larger num- 
ber of transmission channels. 


New Oscillograph 


Ass a new electronic oscillograph 
to record electrical phenomena, 
Westinghouse has developed a re- 
designed, stream-lined machine 
which should eliminate fuzziness 
and distortion common in the older 
types. The reason for this im- 
provement lies in the fact that this 
machine is capable of recording 
electrical phenomena lasting as little 
as a fraction of a millionth of a 
second. The use of this instrument 
has greatly increased in its 14 year 
growth until now new industries, 
especially aircraft, have found ex- 
tensive use for it. 

The principal improvements in 
the new, streamlined version are 
conservation of space, sectionalizing 
into functional units, and a photo- 
electric control for exposing a film 
rotating on a drum. This control 
insures that the film always will be 
exposed for one revolution only, al- 
though the drum speed is variable 
within a wide range up to 7000 rpm. 
The latter feature was developed to 

(Continued on page 62) 


This new electronic oscillograph is ready to meet industrys’ demand for undistorted 


records of electrical phenomena. 


—Courtesy Westinghouse 
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HE Second World War might 
truly be called a War of Com- 


munications. By means of com- 
munications, it was possible to see 
and hear the enemy as well as to 
keep in touch with our own men 
and equipment. In the First World 
War radio was only an infant, and 
communications at that time de- 
pended largely upon land wires for 
telephone and telegraph. The im- 
petus which that war gave to radio 
was demonstrated in the rapid rise 
of the radio broadcasting industry. 
As large as that development was, 
it is probably insignificant com- 
pared to the impetus the Second 
World War will give to the whole 
communications field. 

Let us now look at the glamour 
children which were born in this 
war. The first of these is radar. 
Radar has been very successfully 
used to locate objects which are well 
beyond the horizon and which can 


“not be seen or located by other ex- 


isting means. It is quite likely that 
active work will be carried on em- 
ploying radar principles for sig- 
nalling devices between ships, rail- 
way trains, automobiles, trucks or 
any moving objects. 

Frequency modulation, which 
had begun to appear as a new type 
of broadcasting prior to the war, 
has been given many tests and has 
been refined to such a point that it 
has supplied very reliable means of 
communication over considerable 
distance with great reliability. The 
reduction of “man-made” interfer- 
ence by this method of transmission 
appears to have been very valuable 
in the war where so much “iman- 
made” interference is normally 
present. It is doubtful whether 
much of the intercommunication 
which has been carried on in this 
war could have been as effective if 
frequency modulation had not been 
used. The stimulus given to this 
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Developments in Communications 


By WALTER R. JONES, E.E. °25 


Manager of Commercial Engineering, Sylvania Corporation 


type of broadcasting has resulted in 
an unprecedented demand for F-M 
station licenses. It is predicted 
that radio receivers will sell for 
less than $100 capable of receiving 
both standard broadcasting and fre- 
quency modulation broadcast sig- 
nals. 

At the present time fidelity of 
chain broadcast programs is limited 
by the characteristics of the tele- 
phone line which carries the modu- 
lation frequencies to the network 
stations. The use of completely 
automatic relay stations employing 
frequency modulation to transmit 
signals from the originating stations 
to the various member stations of 
the network will result in improved 
fidelity and probably lower cost of 
transmitting programs. A coaxial 
cable has been laid by the telephone 
company between some cities and 
this also will permit higher fidelity 
transmission. 

It is expected that not only will 
ship-to-shore communication be 
speeded by these automatic relay 
stations, but that communication 
between moving trains and even 
moving automobiles may be an as- 


Mr. Walter R. Jones graduated 
from Cornell University in 1925 
with a B.S, ir, Electrical Engineer- 
ing. He immediately joined the 
Federal Radio Company, where he 
was in charge of the Testing De- 
partment. Later he transferred to 
the Research and Development De- 
partment. In 1929 he joined the 
Sylvania Corporation in Emporium 
as a sales engineer. He continued 
in that position until 1939 when 
he was appointed Manager of 
Commercial Engineering, in which 
capacity he serves at the present 
time. 
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sured fact, and that it will be pos- 
sible to communicate by telephone 
even when travelling in a train, air- 
plane or private autmobile. 


Longer Recordings 


Considerable improvements in 
methods of recording programs have 
been developed as a result of the 
war so that a complete evening’s 
entertainment may be enjoyed by 
means of the _ radio-phonograph 
combinations which will soon ap- 
pear. Many improvements in re- 
cording on the conventional records 
have been made. Numerous other 
methods, such as recording on wire, 
have been perfected so that many 
hours of continuous music may be 
enjoyed with very little attention 
being given to the unit itself. Elim- 
ination of needle scratch will be par- 
ticularly noticeable as these new de- 
vices begin to appear on the market. 

For many years the hard-of-hear- 
ing have been confronted with the 
problem of making a very large in- 


-vestment in order to obtain a hear- 


ing-aid. Attempts have been made 
to place this device in quantity pro- 
duction with a great reduction in 
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cost to the user. If these units are 
properly fitted, many thousands of 
people, who are unable to hear, will 
be able to afford such devices and 
once more enjoy hearing. 

The last, and perhaps one of the 
most important and_ spectacular 
glamour children of the war, will be 
television. Before the war television 
programs were broadcast in a rela- 
tively few metropolitan areas. It is 
expected that these areas will be 
greatly expanded and that within a 
few years most metropolitan centers 
will enjoy television programs. The 
rapidity with which television will 
spread depends upon several eco- 
nomic factors. In the first place, 
cost of production is high. It will 
cost several times as much to put 
a television program on the air than 
is now spent on that same program 
for sound broadcasting only. This 
means that the expenses will be 
greater and probably the cost to the 
advertiser will be correspondingly 
increased. If, however, sufficient 
market can be developed in the 
form of receiving equipment, then 
the cost of getting the message 
across per person will not be pro- 
hibitive. It is predicted that televi- 
sion equipment employing tubes of 
the 9-inch or 10-inch size will be 
available to the public at about 
$125. Projection type equipment, 
which employs a smaller tube, and 
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RADIO 5 YEARS AFTER THE WAR 
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—Courtesy General Electric 


Expected increase in FM stations in post-war period. 


which will project pictures approxi- 
mately 18 by 24 inches upon a 
screen, will probably be available at 
prices something under $200. Before 
the war it was necessary to pay be- 
tween $400 and $500 for such 
equipment. If this equipment can 
sell in the price range quoted above, 
it is predicted that several million 
receivers will be sold in the five 
years immediately following the 
war. This will increase the televi- 
sion market greatly and expand its 
possibilities so that it may easily 
become the leading part of the pres- 
ent radio entertainment field. 


Proposed post-war television network. 


—Courtesy R.C.A. 
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At the end of the First World 
War we stood upon a threshold of 
a new but relatively untried ven- 
ture—radio broadcasting. As this 
war nears its conclusion, the possi- 
bilities for communication expan- 
sion along entertainment lines, as 
well as service lines, appear to be 
enormous since the new possibilities 
have actually been developed to a 
considerable extent during the pres- 
ent war. Thus, within a very short 
time, electronics in the communica- 
tion field should be expanded at an 
enormous rate. 


Spanning The Ocean 


"TRANSATLANTIC communication by 
means of submarine telephone cable 
will receive considerable attention 
from the Bell Telephone research 
department after the war. The 
present transatlantic system of 
telephone communication by radio 
transmission has certain distinct 
disadvantages which will be elimin- 
ated by use of a cable. Some dis- 
advantages are as follows: radio 
channels are not available in un- 
limited numbers, radio transmission 
is subject to interruptions by mag- 
netic storms, and the significant fea- 
ture of privacy is very difficult, if 
not impossible, to safeguard. Closer 
relationships with Europe, following 
the war, will require expanding the 
present facilities of communication. 

The post-war transatlantic cable 
will use distributed repeaters con- 
structed in such a way that no at- 
tention to them would be required 
over a period of years. 
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Developments in Communications - II 


By C. A. PRIEST 


Transmitter Division Manager, General Electric Company 


A ETER the shooting stops; after 
the din and confusion of war 
dies away; after the tremendous 
cost of lives and money is counted, 
there remains the task of picking up 
the pieces and salvaging from the 
éhormous waste as much gain for 
the human race and particularly for 
our country as is possible. Two in- 
dustries due to benefit directly and 
spectacularly from work done dur- 
ing war time are the closely related 
ones of transportation and com- 
munication. Perhaps the develop- 
ments in communications are less 
spectacular to the layman, but to 
one interested in the field they are 
none the less real and perhaps even 
more valuable than those in trans- 
portation. A brief assaying of 
some of the possibilities of postwar 
improvements in communications 
may be useful at this time. 

Very roughly the communication 
field may be divided into three 
classifications: 

a. Common carrier public service 

b. Home entertainment 

c. Military and police use. 

Each of these classifications may 
be further subdivided, but the re- 
sult would be merely a catalog 
without real purpose. Let us then 
examine some of the tools that war 
has caused to be intensively devel- 
oped and attempt to foresee where 
these tools will be applied to in- 
crease the utility or efficiency in 
each of the broad classifications. 

The first and undoubtedly the 
greatest development as a result 
of war work has been the broaden- 
ing of the radio frequency spectrum. 
Prior to the war the highest fre- 
quencies in use to any appreciable 
extent commercially was the 42 to 
50 megacycle band used for FM 
broadcasting. Higher frequencies 
were used for television to a limited 
extent and even higher ones for air- 
plane communication in a prelim- 
Mary way, but now we quite 
glibly talk in tens of thousands. 
This sounds as if there would be 
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frequencies available for every pos- 
sible use, but I assure you this is 
very far from the actual case since 
necessary uses of radio have ex- 
panded faster than the expansion of 
the spectrum. The Radio Technical 
Planning Board, which was set up 
by the radio industry and with, the 
cooperation of the Federal Com- 
munication Commission, under the 
chairmanship of Dr. W. R.. G. 
Baker, has been studying these 
questions for many months. These 
studies clearly show the need for 
many more communication chan- 
nels than can possibly be gotten in 
the well explored part of the spec- 
trum and it seems clear that the 
F.C.C. will have to force every pos- 
sible service into the war developed 
part of the spectrum in order to 
make way for expanding services 
which must, because of technical 
reasons, remain in their present 
bands. 

The heart of any new develop- 
ment in radio is the vacuum tube 
and this is particularly true in ex- 
pansion of the spectrum. Work 
in development of new types of 
tubes and improvement of old types 
has produced literally hundreds of 
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types, whose characteristics and 
performance are shrouded in mili- 
tary secrecy and many of which will 
be of little value for communication 
purposes. An entirely new class of 
tubes and one potentially of great- 
est value for communication work is 
the plane electrode tubes with very 
small dimensions. These plane elec- 
trodes can be placed very close to- 
gether, thus achieving the lowest 
possible transit time and hence hav- 
ing the highest possible upper fre- 
quency limits. .Coincidental with 
the development of this class of 
tubes has been the development of 
resonant line and cavity types of 
circuits which permit obtaining 
maximum efficiency at frequencies 
far above the limits of the conven- 
tial lumped constant type of circuit. 

These developments will permit 
the practical design of high fre- 
quency relay links using unattend- 
ed relay stations at spacings of 
twenty-five to fifty miles which 


~ seems to be the only practicable 


method of obtaining wide distribu- 
tion of television programs. Pre- 
liminary studies seem to indicate 
that this type of radio relay may be 
(Continued on page 50) 
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Plastics 
Tue plastics industry is probably 
the most widely publicized industry 
of our time. So many different 
plastics have been developed, so 
many uses for them have been 
found, and so many more have been 
predicted, that many people regard 
plastics as universally applicable 
materials. Actually, while plastics 
can be used over a very large 
range, they have found their larg- 
est uses as specialty applications in 
fields where their inherent proper- 
ties make them superior. 

One outstanding wartime achieve- 
ment in plastics was the develop- 
ment and large scale manufacture 
of synthetic rubber. Although some 
synthetic rubber such as DuPont 
“Neoprene” and Goodyear “Chemi- 
gum” were in limited industrial 
use before the war, it was not un- 
til recently that synthetic products 
were produced which would com- 
pletely and satisfactorily replace 
natural rubber. The post-war status 
of the synthetic rubber industry 
when the cheap natural rubber 
sources are reopened is still uncer- 
tain; it is probably safe to predict 
that synthetic rubber will continue 
to be used wherever its superior 
qualities are of value. 


The various brands of synthetic 
tubber which will become available 
after the war are comparable to 
natural rubber in almost all re- 
spects, and in some cases have been 
found even more desirable. Neo- 
prene, for example, is practically 
unaffected by sunlight and does not 
tend to crack like ordinary rubber. 
Its high resistance to heat, oil and 


The Shape of Things to Come. 
Nylon bathing suit by Du Pont. 
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chemicals are also highly advan- 


tageous for many applications. The - 


Goodyear Tire and Rubber Com- 
pany has developed a new thermo- 
elastic rubber, “‘Plioflex,” which can 
be vulcanized. 

The B. F. Goodrich Company has 


developed several vinyl resins which 


can be plasticized into rubberlike’ 


products with exceptional proper- 
ties. These resins and plastics go 
under the name “Geon”, and are 
derived from limestone, coke, salt, 
water—all cheap domestic raw ma- 
terials. Although normally themo- 
plastic, Geon resins may be vul- 
canized upon the addition of cer- 
tain polymers. Compounded Geon 
resins may be calendered, extruded, 
molded, cast, or used for surfacing 
or impregnating. They are non- 
inflammable, and may be satis- 
factorily employed at temperatures 
up to 375 degrees Fahrenheit. 
Among the applications of these 
plastics are wire insulation (the 
Geon is molded right onto the 
wire), synthetic leather in shoes 
and luggage, small utensils and in- 
dustrial parts, upholstery, hose, and 
coated fabrics for a multitude of 
uses. 

Another DuPont product, poly- 
thene, has found similar applica- 
tions and can also be used for col- 
lapsible tubes such as toothpaste 
comes in. “Loalin”, a polystyrene 
molding compound produced by the 
Catalin Corporation, is expected to 
find important uses in electrical in- 
sulation. 


Nylon Products 


DuPont “Nylon”, usually associ- 
ated with hosiery and fabrics, has 
found many important uses in other 
forms. Nylon bristles have been 
used in toothbrushes since 1938. 
Recently Nylon has been used in 
place of pig bristle in paint brushes. 
The Pittsburgh Plate Glass Com- 


pany is also making synthetic bris- 


tle brushes of their own product 
“Neoeeta.” Window screens made 
of Nylon strands are expected to re- 
place metal mesh. The plastic is 
superior to metal in this applica- 
tion because it is strong, elastic and 
corrosion proof. Nylon rope, which 
is stronger and more elastic than 
other ropes, has made it possible 


for tow planes to pick up gliders or 


airmail on the fly. 

Westinghouse has developed a 
new synthetic resin which is super- 
ior to shellac. It has all the elec- 
trical and mechanical properties of 
shellac, and in addition is stronger 


—Courtesy B. F. Goodrich 


Light, transparent “Koroseal” coatings 
meke paper or fabrics completely water- 
proof. ‘ 


and more elastic. Bonded with 
fiber-glass it is stronger than cast 
iron. It is moisture proof and can- 
‘not be dissolved in any known sol- 
vent. 

“Fosterite” is another Westing- 
house resin which combines great 
strength with formability. It is be- 
ing used with good results as a 
coating for electrical equipment. 

Laminated and reinforced plas- 
tics give great promise for the fu- 
ture. “V-Board”, produced by the 
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—Courtesy U. S, Rubber Co. 


A 400 foot synthetic rubber belt conveyor. Synthetic rubber belting is now scheduled 
for mass production. 


United States Rubber Company, is 
a versatile fabric—reinforced ther- 
mosetting plastic. It is comparable 
in strength to many metals, and is 
lighter than aluminum. Brilliant 
decorating effects may be gotten by 
using a clear surface over colored 
reinforcing fabrics. “Micarta 444”, 
a laminated phenolic plastic put 
out by Westinghouse, is a very 


light material which can be drawn - 


deeper in hot forming than most 
other plastic laminates. 
Transparent plastics such as Du- 
Pont “Lucite” and Rohm & Haas 
“Plexiglas,” in fairly common use 
before the war, are expected to find 
even greater usage during the post- 
war period. Not only are these 
plastics delightfully decorative (es- 
pecially when end-illuminated ), but 
they have important industrial ap- 
plications protective shields. 


Synthetic Fibers 


‘Tue textile industry will experi- 
ence a marked change after the war 
when synthetic fibers become avail- 
able for civilian use. DuPont “Ny- 
lon” yarn, which before the war was 
used mainly for hosiery, will prob- 
ably be available at less cost after 
the war and will be used extensively 
in sewing thread, cordage, bathing 
suits, curtains, upholstery, drapery, 
rugs, etc. Among the advantages of 
Nylon fabrics are the large variety 


of finishes they can be given, their 
retention of shape during washing, 
their ease of washing, crush resist- 
ance, and moth resistance. 

The Celanese Corporation of Am- 
erica has also developed a high 
tenacity, light-weight yarn, called 
“Fortisan”, which is said to be 
stronger than any other yarn. It 
can be used for clothing and home 
decorating, as well as for webbing, 


belting, and tire cords in industry. 

Owens - Corning’s “ Fiberglas ” 
promises many post-war uses. Al- 
though pure glass fabrics are not 
recommended for applications in- 
volving severe or continuous strain, 
they become more flex and tear rv- 
sistant when coated with synthetic 
rubber or resins as Goodrich his 
done with Geon coatings. Weaves 
combining glass and cotton are be- 
ing experimented with as reinforce- 
ment for plastic laminates. Glass 
fabrics are especially useful where 
fire, acid, or oil resistance is re- 
quired. Fiberglass can be used for 
wall insulation in the form of glass 
wool or compressed fibrous board. 


Treated Wood 


A new process which transmutes 
soft pine wood into a material as 
hard as maple, and which makes 
maple as hard as ebony has created 
a multitude of new uses for wood 
in the post war period. The pro- 
cess, announced early this year by 
DuPont, involves the impregnation 
into the wood of “Arboneeld” 
(dimethylolurea) to react with the 
components of the wood and form 
a resin which makes the wood 
durable. 

So radically does the treated 
wood differ from the untreated 
stock that it is virtually a new ma- 
terial. Natural tendencies to swell, 


Treated and untreated wood blocks after a “C” clamp hardness test. The methylolurea- 
treated specimen is on the left. 


—Courtesy DuPont Company 
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shrink or warp with changing hu- 
midity are eliminated. A “built-in” 
finish is imparted throughout the 
wood, so that it may be given its 
finz! dimensions and its surface 
finish in a single operation. By mix- 
ing a colored dye with the pro- 
cessing chemical, light colored pine 
can be impregnated through and 
through with the hues of cherry, 
rosewood, or mahogany, or with 
brilliant reds, greens, or purples. At 
the same time the wood is made 
stiffer, harder, and more resistant 
to flame, rot, surface wear, and 
chemicals. It may be strengthened 
and hardened still more by com- 
pression after treatment. Sawdust, 
shavings, cotton, leather, paper, and 
certain farm wastes may be treated 
by the same process and molded 
into useful articles. 

Possible post-war applications for 
treated wood include boats, furni- 
ture, flooring, veneers, machine 
parts, sporting goods, office and 
store equipment, cabinet work, 
blinds, tool handles, vats, tanks, 
and agricultural equipment. 


Heat Processing 


Tue principle of high frequency 
electrostatic heating is not a new 
one but the development of Ther- 
mex by the Girdler Corporation was 
the first application of the principle 
to industrial heat processing of non- 
metallic substances. 

In this process the electrical en- 
ergy from the electrostatic heating 
acts on the molecules of the sub- 
stance, causing them to change 
shape. These rapid changes caused 
by a reversal of the electric field 
several million times a second result 
in a tremendous amount of heat due 
to molecular friction. 

There are two general uses for 
high frequency electrostatic heat- 
ing: to heat non-metallic materials 
uniformly and at a rapid rate, and 
to bring about chemical reactions. 
It is used in drying paper and re- 
sults in a marked reduction in the 
necessary time; in the same way 
the drying time of textiles after dy- 
ing or treating can be shortened. 
Felts, wools, clays can be dried 
quickly and uniformly. Oxides 
such as carborundum are readily 
heated by this method. Large 
quantities of water can be removed 
from tobacco in a short time. It is 
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used in the setting of plastics, soft- 
ening of rubber, celluloid, wood 
fibre, wood, as well as fibre glass 
and similar products made up of 
many individual pieces held to- 
gether by a plastic. A recently dis- 
covered use is in the destroying of 
infestation in grain and cereal. 


Cellophane 


[N prewar days we connected the 
name “Cellophane” with gifts, 
Christmas packaging and the like, 
but today this derivative of wood 
pulp is playing an important part 
in replacing tin, rubber, and metal 
foil for the packing of foods. At 
present Cellophane, a DuPont pro- 
duct, is being used inside of paper- 
board cartons to replace tin-lined 
steel cans. In these are packed 
frozen eggs, lard, vegetable shorten- 
ing, baking powder, vegetables, 
coffee, and even fruit juices. 
Because it can easily be heat- 


Pliobond 


Far reaching post-war improve- 
ments in the design of building in- 
teriors, homes, airplanes, automo- 
biles, railway cars and ships are an- 
ticipated as a result of a new devel- 
opment in wood-to-metal bonding 
materials. Through the use of 
“Pliobond”, a rubberlike adhesive 
produced by the Goodyear Tire and 
Rubber Company, wood sheets as 
thin as one forty-eighth of an inch 
can be successfully cemented to 
metal surfaces. The bonding pro- 
cess is completed in 15 minutes 
using heat and moderate pressure. 

_A meal sheeting, thus covered 
with wood, has the surface beauty 
of wood, but retains the mechanical 
properties of the metal. It may be 
bent, stamped, or cut with a shears 
without causing the wood to crack 
or tear loose. A lighted cigaret 
placed on the wood does not scorch 
it because the meal conducts the 


—Courtesy DuPont Company 


A few of the many applications of Nylon—sheeting, insulation, rods, tubing, rope, 
screening, etc. 


sealed and has been found to keep 
foods of all types fresh for several 
months it seems plausible to predict 
that Cellophane will find varied ap- 
plication in the post war world. 

It is also used to protect precision 
instruments, in transit from rust, 
dust, and corrosion, which might 
prove extremely injurious where 
close tolerances are involved. 


heat away too rapidly. Other metal 
units may be welded to the back 
of the sheet without harming it. 

Wood to metal bonding was 
known before the war, but it in- 
volved a much more complicated 
process and required now unavail- 
able tin. 

Furniture made of wood-finished 

(Continued on page 54) 
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Materials Tomorrow 


N October 3, George C. Heikes, 

Director of W.P.B.’s alumi- 
num and magnesium division an- 
nounced that all government con- 
trols on the use of magnesium had 
been removed. Last winter, we 
read with considerable amazement, 
that the production of aluminum in 
one of the East’s new manufactur- 
ing plants was to be suspended, be- 
cause our aluminum capacity had 
already exceeded the demands of the 
aircraft industry for war purposes. 
Copper production is now so plenti- 
ful that the Ordnance Department 
has returned to the use of brass shell 
casings instead of the substitute, 
steel. As a matter of fact, the only 
metal that is scarcer today than be- 
fore Pearl Harbor is tin—and tin 


is still very short. Only our pre- 
war stockpile of this metal cém-— 


bined with effectrye economies in its 
use (especially iif solders and in tin 


plating) have prevented curtail-:. 
ment in supplying. ésgential ‘oilitary 


needs. Two: years’ agy; ‘the list: of 


critical metals gitluded nearly all. 
the steel alloysthe light metals, 


and most of the other non-ferrous 
metals? Today, only tin and nickel 
are on the criticat list. Regardless 
of one’s political.gonvictions, a tre- 
mendous amount of credit must be 
given to those membeis of the War 
Production Board who have stuck 
to their guns, in spite of strenuous 
assaults on all sides, in order that 
we might enjoy our present favor- 
able position with regard to essen- 
tial metals and alloys. 

As a result of this and the hope 
that the war in Europe may come 
to a reasonably early conclusion, 
people are asking the question, 
“What will the situation be when 
peace finally comes? How can we 
consume this vast productivity?” 
It is true that there will exist a tre- 
mendous demand for products to 
replace those worn out since Pearl 
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By J. O. JEFFREY 


Professor of Engineering Materials 


Harbor, and it is quite obvious that 
for about two years after V Day the 
attention of industry will be direct- 
ed toward replacing such goods. It 
is also quite apparent that no spec- 
tacular changes will be made in the 
design or performance of such pro- 
ducts. The immediate post-war 
automobile, refrigerator and radio 
will, no doubt, resemble very close- 
ly, if not exactly, the 1941 models. 

In the field of ferrous metals, 
there will be many new steels. Be- 
cause of the scarcity of alloying 
elements mentioned above, the steel 
industry has done a remarkable job 
in evaluating the specific effects of 
these elements on the properties of 


steel. Using the recently developed’ 


Jominy test for measuring the re- 
sponse of a steel to depth harden- 


ing, it has found that the same 


response to heat treatment could 


_be attained through the use of rel- 


atively cheap and plentiful man- 
ganese- (assisted sometimes with 


‘molybdenum ), as was formerly ob- 


tained through the use of such ele- 
ments as nickel, chromium, vana- 
dium and tungsten. These national 


A native of central New York, 
Professor J, O. Jeffrey attended 
college at Cornell and graduated 
from the mechanical engineering 
school in 1925. He was appointed 
an instructor of experimental en- 
gineering the same year. In 1935 
he received an MME and was 
made an assistant professor two 
years later. He became an asso- 
ciate professor in 1941 and this 
April was advanced to professor 
of engineering materials, Professor 
Jeffrey is the author of numerous 
articles in engineering publica- 
tions. 
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emergency steels, as they are called, 
will constitute an important group 
of our alloy steels when peace re- 
turns, and will enable us to acquire 
the same high properties in our 
steels much more cheapely than was 
possible before. With nickel, chrome 
and tungsten released from this ser- 
vice, and with our tremendously in- 
creased electric furnace capacity, 
we will be able to produce more 
special-purpose steels, such as stain- 
less steels, high speed steels and 
carboloy. The metallurgist’s de- 
velopment of workable steels cap- 
able of withstanding high stress at 
elevated temperatures will contri- 
bute more toward making feasible 
jet propulsion for aircraft than any 
other single advancement in the air- 
plane industry itself. When the 
properties and uses of steel are 
viewed in this light, it become ap- 
parent that neither the light metals 
nor the much-heralded plastics are 
going to seriously threaten the posi- 
tion.of steel in the future. 

In the field of non-ferrous metals, 
the greatest expansion has been in 
the light metals for aircraft. It 


Professor Jeffrey 
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seems logical to believe that after 
the war this market will diminish 
to a small fraction of its present 
size, hence the utilization of our 
aluminum and magnesium produc- 
tivity must be carried by other in- 
dustries until the airplane business 
re-establishes itself. The railroads 
could do much to improve their mo- 
bile equipment by making lighter 
freight cars, coaches, locomotives 
and tenders. In the automotive in- 
dustry, trucks, pleasure cars, buses 
and trailers can be redesigned to 
take advantage of the benefits ac- 
cruing from lighter weight vehicles. 
Dr. Willard H. Dow, President of 
the Dow Chemical Company, re- 
cently said that experiments show 
that magnesium wheels will soon be 
standard on most automobile equip- 
ment. Other applications where 
light weight is desirable are for re- 
ciprocating parts, for portable 
equipment such as tools, cameras, 
vacuum cleaners, etc., and for floor- 
ing (especially bridges). _ 
Aluminum enjoys a further ad- 
vantage in that it is an excellent 
conductor of electricity, and it will 
compete with copper in this field, 
especially for long transmission lines 
where its use will permit placing 
the supporting poles further apart. 
Thin aluminum foil will-be used for 
reflectors, and will offer a serious 
threat to other materials now used 
for insulating homes. Post-war 
aluminum alloys will be stronger 
and more corrosion resistant than 


—Courtesy DuPont Company 


Chairs seated and backed with durable Nylon, woven like rattan, promise interesting 
changes in the furniture field. 


any yet available for civilian use— 
these will compete with copper and 
steel sheet for roofing and other ap- 
plications. 

Copper in all probability will con- 
tinue to be used after the war ‘for 
substantially the same applications 
as before. Most of the substitutes 
for this metal and its principal al- 
loys have generally been found to 
be inferior (except for electrical 


Plywood has found many wartime uses, such as training plane fuselages, which indicate 
increased peacetime use. 


—Courtesy Haskelite Mfg. Co. 


conductors). The obvious market 
for automobiles, refrigerators and 
radios, together with the expected 
flourish in the building industry, 
should provide adequate demand 
for our copper production, as all of 
these industries are heavy consum- 
ers. Copper-beryllium alloys are 
a comparatively recent develop- 
ment. As the cost of beryllium di- 
minishes, these alloys will find 
greater application as tools, springs, 
gears, bearings, etc. 


So much publicity and glamour 
has been given to plastics in recent 
years that many people are suffer- 
ing from the delusion that plastics 
are about to relegate our metallic 
materials into a position of second- 
ary importance. Nothing could be 
further from the truth. Used in 
conjunction with our metallic ma- 
terials, the plastics play an import- 
ant role in our present-day scheme 
of engineering materials, and their 
influence will doubtless be more 
prominent in the future than it is 
now. This position can only be sus- 
tained, however, if the same rigor- 
ous engineering analysis is applied 
to their design and application as 
is given to our metallic products. 
In the latter field, the ill-conceived 

(Continued on page 47) 
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HOUSING— 


Edited By RODERICK W. PEARSON, ChemE °47 


‘T is generally expected, according 

to a cross-sectional survey of pro- 
fessional opinions taken recently in 
a national magazine, that there will 
be plenty of new houses available 
after the war, for all price levels. 
Some of these will be “modern” 
in every sense of the word, while 
others will adhere to more conven- 
tional designs. Prefabrication will 
play an increasingly larger role, and 
more weather protection than was 
available in the average pre-war 
home will be incorporated into these 
post-war homes. 


New Conveniences 


Your post-war cellar can be made 
skid-proof with “Dektred,” a Good- 
year Tire & Rubber Company pro- 
duct which employs semi-precious 
stones to provide sure footing. It 
is made by mixing ground garnets 
with a fireproof synthetic resin 
binder, and is claimed to be appli- 
able to either wood or cement. 
“Dektred” can be applied either 
with trowels or ordinary spray guns, 
and, according to Goodyear, wears 
far longer than other types of floor 
coverings. 

“Precipitron” is a trade name for 
an electronic device which will be 
available for the post-war home. 
It removes up to 95 per cent of the 
dust and dirt in the air, simply by 
giving dust particles drawn into it 
a negative electrical charge, and 
then passing them on to be collected 
on positively charged metal plates. 

A new gasoline-burning heater, 
abou: the size of an automobile 


Glass blocks in doorway bring in 
daylight and are attractive from 
outside at night. 

—Courtesy Pittsburgh Plate Glass Co. 
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muffler, will heat an entire bomber, 
including the de-icing of wind- 
shields. A modification of it is ex- 
pected to be used for house heating 
after the war. 

Many new improvements in the 
heating field will be brought out 
after the war. One idea is for a 
“bungalow furnace.” ‘This furnace 
as tested experimentally contains a 
coal magazine that will hold fuel 
enough for three days’ burning, and 
has an automatic feed and control. 
It is three feet high and two feet 
square. It is based on the principle 
of the locomotive firebox, with fire- 
brick lining, air-jet oxygen supply 
and a “hot spot” for consuming 
the products of combustion.* This 
latter feature does away with smoke 
and utilizes every available heat 
unit in the fuel. The ash residue is 
a third less than in the old-fash- 
ioned parlor stove, and the stove 


will operate efficiently on any grade 
of soft coal. 

As a post-war product, it is ex- 
pected that heat-retarding glass 
will be available in an improved 
form and at a much lower price 
than was possible before the war. 

“Naugahyde,” a fireproof plastic 
upholstery developed by the United 
States Rubber Company, is not 
only flameproof, but is also impervi- 
ous to water and alcohol, and highly 
resistant to acids, alkalies, oil, gaso- 
line and greases. 


Kitchen Equipment 

The modern post-war kitchen will 
have many conveniences which are 
non-existent in the average kitchen 
of today. The more striking of 
these improvements are the electric 
dishwasher, which washes, rinses 
and dries glasses, dishes, silver, pots 
and pans, all within ten minutes; 


Modernistic glass furniture is durable and attractive. 


—Courtesy Pittsburgh Plate Glass Co. 
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—Courtesy Hendrick-Blessing Studio 


Recessed heating units save space, are easy to clean, and present a pleasing appearance. 


better refrigerators; automatic 
ranges; and a host of other appli- 
ances. Automatic clothes-washers 
and electric ironers will ease the job 
in that portion of the post-war 
home. 

One refrigerator company has an- 
nounced a post-war refrigerator 
with a built-in freezer, which will 
hold two bushels of food, and which 
will be maintained at a tempera- 
ture of 22° to 32° below freezing. 
This same concern is advertising a 
refrigerator which needs no defrost- 
ing. 


Home Television 

' Larry E. Gubb, Chairman of the 
Board, Philco Corporation, says, 
“The television picture that you 
can see now is superior in quality 
to a 16 mm. home movie. Develop- 
ments growing out of the vast elec- 
tronic research of the war period 
will result in even further improve- 
ments. With television you will be 
able to sit at home and not only see 
the finest entertainment pass in a 
good-sized picture frame before 
your eyes, but also be present in 
person at the great events of the 
world as they occur.” 

Flourescent lighting has been 
much improved during the war and 
a more extensive use of this type of 
lighting is expected in post-war 
houses. 

The trend in heating will be as 
much as possible towards extreme 
compactness, higher efficiency, and 


low maintenance cost. Along these 
lines falls the new type of radiator 
which is concealed behind decora- 
tive grillwork in the wall, thus do- 
ing away with unsightly radiators. 
One ef the most promising types of 
heating seems to be radiant heating. 
This type of heating is entirely con- 
cealed and, according to Charles A. 
Hawk, of the A. M. Byers Com- 
pany, Pittsburgh, “makes possible 
substantial fuel savings and pro- 
vides greater comfort than any 
other heating system yet devised.” 
Hawk also stated that radiant heat- 
ing has already been proven suc- 
cessful in 600 installations of all 
types before the war. The out- 
standing thing about radiant heat- 
ing is that the pipes which make up 
the heat-transmission system are 
concealed in either the floor, wall 
or ceiling, and thus can not be seen, 
nor can they collect dust. According 
to an article on radiant heating by 
Norman J. Radder, Secretary, 
Plumbing and Heating Industries 
Bureau, the cost of a radiant heat- 
ing system with hot- water circu- 
lated through pipes laid in the floor 
varies from 6.8 per cent to 9.6 per 
cent of the total cost of the house, 
on the basis of typical installations 
in houses ranging from $5,200 to 
$8,000. Pre-fabrication is expected 
to lower these prices. 

Automatic stokers and automatic 
ash-removers will also be more fully 


“developed in the post-war heating 


field, Lower-capacity oil burners 


than were available before the war 
are said to be on the way. 

Modulation is getting attention 
as a promising post-war develcp- 
ment. This is the gradual replen- 
ishment of heat as it is used up, ‘e- 
sulting in even temperatures. 

New electric lamps made with 
krypton gas are said to give more 
light with less current and to have 
a longer life. 

A newly-developed power lawn 
mower is said to follow all of the 
conformations of the ground, lexy- 
ing no uncut places, and to be sal- 
able at about half the price of 
similar machines. 

Post-war plumbing, according to 
Norman J. Radder, Secretary, 
Plumbing and Heating Industries 
Bureau, will change both qualita- 
tively and quantitatively from its 
pre-war predecessor. In his article, 
“A Preview of Postwar Plumbing,” 
he states that bathrooms will be 
better planned, more completely 
equipped, more colorful, and more 
beautiful than ever before. He ex- 
pects the trend toward “A bath- 
room for every bedroom” to con- 
tinue after the war. 


“Foamglas” 

A new insulating material that is 
not affected by water, is non-com- 
bustible and a fire retardant, is 
“Foamglas,” manufactured by the 
Pittsburgh Corning Corporation, 
affiliate of the Pittsburgh Plate 
Glass Company. “Foamglas” is a 
buoyant, cellular glass which fits 
into the post-war picture by provid- 
ing a highly effective insulating 
material for refrigerator walls, for 
roofs and walls of houses, and 
around steam and water pipes. 
Square tubs insure ample bathing room, 


yet conserve space. 
—Courtesy Plumbing and Heating Industries Bureau 
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A Note on Post War Architecture 


By FREDERICK L. ACKERMAN, Arch. ’01 


Functionally designed post-war apartment 
house. Note use of glass walls near 
windows. 


ANY are approaching their sec- 

ond Post-War period. Some 
look forward in a mood of high hope 
and exhilaration—some with ap- 
prehension, if not fear. Most— 
whether this be their first or second 
experience—sense the present as a 
time of far-flung uncertainties. We 
cannot, try as we will, block in the 
large masses of the global picture 
so that we sense our own individual 
or national relation to it. 

But one thing seems fairly clear: 
we are not consciously engaged in 
a Revolution, whatever may be the 
case with other nationals. The net 
of our many attitudes is the aim to 
return to what we were doing when 
we were drawn into this Global 
War. 

If that be a fair statement of the 
case, then it would be possible to 
discuss Post-War Architecture of 
the immediate future by projecting 
the drift in architectural expression 
through the fantastic decade of the 
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1920’s and the years of the Great 
Depression which followed as an 
aftermath. 


Nothing Revoluntionary 


We have already prepared some 
plans of Post-War, Municipal and 
State Projects of various kinds. 
They reflect nothing that is in any 
true sense revolutionary, nothing 
which indicates a deflection of the 
drift that had already gotten under 
way within the frame of the status 
quo. 

The architecture of conspicuous 
waste and competitive spending 
which came to a crest in the late 
1920’s gave rise to a reaction within 
the architectural profession in favor 
of a simpler, a more rational, func- 
tional expression. Some fantastic, 
revolutionary things were designed, 
and a few such projects were built 
with load-bearing members so deft- 
ly concealed as to baffle the ob- 
server: they suggested that a mora- 


Mr, Frederick L. Ackerman re- 
ceived his Bachelor of Architecture 
degree in 1901 from Cornell Uni- 
versity. While here, he was a 
member of Sigma Xi and Quill 
and Dagger. He is also a Fellow 
of the American Institute of Archi- 
tects. 

Mr. Ackerman did much archi- 
tectural work for the University, 
having designed Balch Hall, the 
War Memorial and other buildings. 
Since 1943, he has been working 
in connection with the Lillian Wald 
housing project, operating under 
the post-war program of the New 
York Housing Authority. 
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torium had been put into effect 
against the force of gravity. Al- 
ready the strange creations which 
were designed to by-pass the gen- 
eral trend seem groesque. In total, 
however, a very real advance in de- 
sign was made during that period 
which may well be accepted as a 
point of departure in the Post-War 
years. 


Functional Design 

These simpler architectural ex- 
pressions, conceived around a grand 
recognition in plan and in mass of 
the function to be served by a pro- 
ject, included about every use cate- 
gory of architecture. Subject to 
‘some qualifications, these simpler 
expressions reached a crest in the 
general field of industrial plants and 
the architecture of airports: this is 
in line with what might be expect- 


‘ed; programs of functional require- 


ment could be simply stated; crea- 
(Continued on page 31) 
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Cornell's New Engineering College Campus 
wl 
SITUATED at the south end of the campus, it will occupy some twenty-two in 
acres. The planned group of buildings of the College of Engineering will » 
provide the very latest in laboratory and classroom facilities, functionally in- lit 
tegrated for most effective instruction. | W 
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OLIN HALL, the gift of Mr. Franklin W. Olin, C.E. ‘86, is the first unit of rev 
the proposed new engineering buildings. Completed just before buildirig - 
materials were frozen, it houses the School of Chemical Engineering. It has . 
been especially designed to provide thoroughly modern facilities for the in- dy 
struction of undergraduate and graduate students in this branch of engin- a 
-eering. fun 
_ Unique features include a number of unit laboratories for the exclusive 
use of individual graduate students or small groups of advanced undergrad- 
uates, a three story Unit Operations Laboratory where large scale pilot plants : 
are constructed for study of the actual operation of full-size commercial 
plants and classrooms, lecture rooms and library embodying the latest fea- 
tures in their design and equipment. 
S. C. HOLLISTER, Dean 
College of Engineering : 
Cornell University 
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ARCHITECTURE 


(Continued from page 29) 


tive design was not confused with 
levant aims. 

\ny discussion of Post-War 
Architecture which failed to deal 
wiih prefabricated houses would be 
incomplete. Indeed, judging from 
the amount of general publicity it 
has received, some might expect 
littie else in a discussion of Post- 
Wa: Architecture. 

Viewed from the architectural 
side lines, the prefabricated house 
appears as primarily a highly tech- 
nical problem in production and a 
headache from the standpoint of 
financial servicing—there are too 
many operational and financial gaps 
between the beginning and the end 
of the prefabrication assembly line 
‘referred to in all the publicity. 
There is, after all, little about the 
process which approximates the 
assembly line, as we now use the 
term: we would not be shouting 
very much about our automobile 
assembly line had the millions of 
cars produced been assembled in 
individual garages. We have still 
to turn the corner of this sector of 
the industrial and financial front. 

I doubt if there are many basic- 
ally new materials just around the 
corner; and I doubt if, in the near 
future, there will appear more than 
a few which will possess such phy- 
sical characteristics as would induce 
revolutionary changes of architec- 
tural forms. It is not probable that 
the force of gravity, nor pressure of 
the wind, nor the laws of thermo- 
dynamics will undergo any sweep- 


Rockefeller Center—pre-war example of 
functional design—sets pattern for post- 
war cities. 

—Courtesy Thomas Aircraft 


—Courtesy Pencil Points 


This modern dwelling illustrates the trend toward light, space, and harmony with 
natural surroundings. 


ing modifications upon the estab- 
lishment of the terms of Peace: 
stress diagrams will continue to 
have much the same general shape. 
The use of new steel alloys, new 
concretes, new combinations of 
plastics and plywood—and what 
not, would not likely result in forms 
which differed other than in respect 
to detail and in magnitude. And 
should some new material, yet to be 
discovered, possess what would 
strike us as fantastic physical char- 
acteristics, there would be a very 
considerable time lag before the 
technicians could adjust their think- 
ing and_ laboriously construct 
mathematical tables to facilitate its 
use. 

But if the most improbable were 
to happen, we would still have 


’ thousands of antique codes, graven 


on tables of stone, as it were, which 
the vested interest of real estate 
organizations, producers, material 
dealers and labor would defend to 
the last ditch against any change 
whatsoever. I do not see how we 
can soar very high into a bright, 
new, post-war future with such a 
bundle of weights hanging around 
our creative necks. 

Air conditioning is not only here; 
it looms large over the horizon be- 
yond the edge of the war. 

During the early years of air con- 
ditioning, owners often operated 
their systems with far too wide a 
differential as between outside and 
inside temperature. However, they 
are learning to maintain a sensible 
differential; and installations are 


now so operated as to eliminate 
noise and noticeable air currents. 
The early “black eye” period has 
passed. 

The above suggests in brief out- 
line the probable trend in archi- 
tectural expression during the first 
years of the Post-War period. To 
attempt longer prediction would be 
hazardous—we have so very little 
to go on; the character of our archi- 
tecture is too closely linked to the 
fate of our urban centers which is 
blacked out by the social and eco- 
nomic cross-currents of our time. 

Though young in years, our ur- 
ban centers are well advanced on 
the road toward physical decay; 
and they are much farther along the 
road toward complete absolescnce 
than we realize. What we do about 
this important fact will determine 
the architectural expression of our 
future. Such a statement provokes 
the question why these, the most 
modern of cities, should become 
obsolete in the days of their youth 
—why obsolescence is now running 
at an accelerating rate. Here is a 
clue. 


Street Planning 
The early gridiron pattern of 


‘streets, which has served through 


the years as the pattern of urban 
expansion, was conceived under 
guidance of a simply stated aim: 
the objective was to discover that 
arrangement of streets, blocks and 
lots which would yield the maxi- 
mum number of front feet per acre 
(Continued on page 56) 
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introduced the tapered principle over 45 years ago to obtain. 

an anti-friction bearing with the ability to carry radial loads, thrust loads or z 
any combination of the two. During the ensuing long period of engineering m 
th 


development and experience, a constant refinement of design has taken place, 
making the Timken Bearing of today supreme in performance. 


Here are the three most important features 


exemplified in the design of the Timken Bearing. e 
us! 
: I, TRUE ROLLING MOTION: This basic necessity is assured by making 2 
all lines coincident with the tapered surfaces of the rollers, cup and tu 

cone, meet at a common apex on the axis of the bearing, Figure 1. True . sti 

rolling motion always has been incorporated in the Timken Bearing. a 

sp 

| 2. POSITIVE ROLLER ALIGNMENT: During the development of the of 
Timken Bearing, as speed, load and accuracy requirements increased, he 
various methods were used to stabilize the rollers and prevent them pre 

skewing in the raceways. The solution was found in establishing wide- “a 

area contact between the large ends of the rollers and the undercut pie a 

rib of the cone, thus assuring constant and accurate roller alignment an 

around the periphery of the raceways. The light areas on the ends of the nee 

rollers in Figure 2, show contact of rollers with undercut rib of cone. a 

fev 

3. MULTIPLE PERFORATED CAGE: All the openings in the Timken ~ a 

Bearing cage, Figure 3, are stamped out in one operation by means of tic 

multiple perforating dies made to extremely close precision tolerances. the 

This assures exact center-to-center spacing of the rollers around the “4 a 

periphery of the raceways, so that every roller takes its full share of “onl 

the load when the bearing is in operation. a 

als 

A thorough knowledge of Timken Bearing design and application will be one a 
of your best assets when you graduate to enter the professional engineering field. ae 
Begin to acquire it now. The Timken Roller Bearing Company, Canton 6, Ohio. sid 
Int 

nal 

the 

son 

TRADE-MARK REG. VU. 6. PAT. OFF. obs 

TAPERED ROLLER BEARINGS 
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A‘ no time in the history of man 
have prophecies reached such 
dizzy heights of high promise of the 
miraculous new things to come to 


the building industry as the pres- 


ent journalistic clairvoyance, and 
otherwise confusing propaganda, 
would lead us to believe. 

The pitch of this propaganda has 
added considerable glamour, not 
usually associated with the ordinary 
methods of development and re- 
search. Contrasted with the cen- 
turies-old evolution of building con- 
struction, these prophecies resulting 
from imaginative excursions though 
the streets of Futurama provide for 
spectacular changes in our past 
concept of tools available to the 
construction industry. In glowing 
headlines, the proposed changes 
promise new developments leading 
to more comfort and less drudgery 
for the immediate postwar era, and 
leave the reader with an intriguing 
and indelible picture of a newly 
conceived dream house. 

That is the promise; what can we 
expect in performance? In the war 
fever of invention, great strides 


must have been made in the field — 


of materials and construction prac- 
tices. The old familiar materials, 
the new light-weight metals, chem- 
ical plastics, moulded resin-impreg- 
nated wood plastics,—to mention 


only a few—will become available 


only after the war has been won. 
These new developments in materi- 
als and construction techniques, 
pricr to their general use, will have 
to be adapted, tested, and proved 
with respect to the practical con- 
siderations of function, appearance, 
integrity, performance, mainte- 
nance, and public acceptance. Even 
the most promising may develop 
some “kinks” which only exhaustive 
observation, research, and testing 
will disclose and correct. 


POST WAR ISSUE 


New Materials and 
Construction Methods 


By BERNARD A. SAVAGE, M.E. ’25 


President of The Cornell Society of Engineers 


It is entirely too much to hope 
that the war time fever of inven- 
tion will produce new developments 
in products fully conditioned for 2 
long range peace time use. 

Now, just what can be expected 


in new things for the building in- 


dustry? 

Let’s investigate the progress, 
which follows an orderly course of 
gradual evolution of materials dedi- 
cated to the service of mankind. In 
post-war construction, will plumb- 
ing and floor materials be plastic, 
windows unbreakable; will parti- 
tions be movable; will we have glass 
walls, sliding panels, aluminum radi- 


ators, one-piece kitchens, year- 


round air-conditioning, packaged 
bathrooms, solar or radio controlled 
heating, self-sealing closets, screen- 
less screen, and robot laundries? 
These are signs of a new day, but 
these exciting trimmings of tech- 
nology may be some time in reach- 
ing the public, and certainly will 


Mr. Bernard A. Savage gradu- 
ated from the School of Mechanical 
Engineering in 1925. He was a 
member of Sphinx Head and Atmos 
and was elected Life Secretary of 
his class. Since his graduation, Mr. 
Savage has been very active in his 
class reunions, and after holding 
several offices in the Cornell So- 
ciety of Engineers, was recently 
elected President of the Society. 

Soon after graduating from Cor- 
nell, Mr. Savage joined the New 
York City Board of Standards and 
Appeals as a structural engineer. 
He is now serving his third six- 
year term as Commissioner of the 
Board. 
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not come fast enough to revolution- 
ize, in a hurry, our way of life. 


Commercial and, particularly, 
residential air-conditioning have 
been so improved, that rapid in- 
stallation of all-year air-condition- 
ing plants would now be a reality 
were it not for WPB restrictions. 
These combination units are equip- 
ped with air filters, in some cases 
electronically operated, so as to free 
the air from all dust, and are 
cleansed of odors by using activated 
carbon as an absorbend—thus de- 
livering conditioned clean air 
throughout the building with con-. 
trols set as desired for comfort. 


Developments in heating have 
not been too plentiful, except in the 
reduction in size of units to save 
space, and in the new interest being 
focused on radiant heating. Radi- 
ant heating can be of the steam or 
hot water type, with piping em- 

(Continued on page 41) 
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THAT HELPED SURPRISHE . 


| ALLIS-CHALMERS TRACTORS— 
have helped Uncle Sam’s Seabees hack air. 
ports and roads out of densest South Pacific x 
jungles, with almost “impossible” speed. ad 
Among the first pieces of equipment to land | rent—one o 
on island beach-heads, they have helped beat [i tion of alux 
the Japs to the punch time after time. ae OU-S.air su 
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ENGINEERING THAT AIDS 
ALL INDUSTRY — FURTHERS 


ENGINES AND 
CONDENSERS 


BLOWERS AND 
COMPRESSORS 


ELECTRICAL 
EQUIPMENT 


STEAM AND 
HYDRAULIC TURBINES 


MOTORS & TEXROPE 
V-BELT DRIVES 
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Weapons 
JAPS! 


ALLIS-CHALMERS MERCURY 
ARC RECTIFIER— 


quickly provided a vitally needed 
method of converting alternating cur- 
rent—one of the keys to mass produc- 
tion of aluminum that made possible 
U.S. air supremacy. 


ALLIS-CHALMERS TEXROPE 
V-BELT DRIVES— 


Multiple V-Belt Drives, invented by 
Allis-Chalmers, drive 75% of all 
US.A.’s war production machinery— 
speed a gigantic flow of planes, tanks 
and guns to U. S. troops! 


What will YOU want to make? 


ODAY, Allis-Chalmers’ great productive 1600 different industrial and farm products 
miacity is directed toward the winning of will be ready to tackle your peacetime prob- 
he War. . lems . . . to provide gas turbines, electronic 
| Patter tory. the same knowledge and devices, many other new types of equipment 
Purefulness that have engineered over to meet your specific post-war needs. 


VICTORY NEWS 


Gas Turbines Take Up To 50% Less 
Space: Plans for a 5000 HP locomotive 
powered by 2 complete gas turbines 
have already been drawn up by Allis- 
Chalmers. Because of simple, compact 
construction, these turbines require just 
half the space needed by conventional 
engines—deliver their power with un- 
usual economy. 

Engineers predict widespread use of 
these revolutionary new A-C Gas Tur- 
bines in ships, planes, locomotives and 
other machines. 


Simplifies Unit Substation Planning: 
To aid industry in visualizing power 
distribution needs, A-C field engineers 
now use accurate scale models of Allis- 
Chalmers Prefabricated Unit Substation 
apparatus. 


This “Unit Sub Builder” set eliminates 
guesswork—means far more accurate 
calculations. No bogging down in 
charts, diagrams or tables. Call your 
nearby Allis-Chalmers District Office 
for full details. 


& 


TUNE IN 
THE BOSTON SYMPHONY 

Allis-Chalmers’ coast-to-coast 
radio program dedicated to the 
men and women of American 
Industry! 

Hear the World’s Finest Music 
by the World’s Finest Concert 
Orchestra with Serge Kousse- 
vitzky conducting. Over the Blue 
Network, every Saturday, 8:30— 
9:30 P.M. (E.W.T.) 


Mra. Co., Mitwavkee, Wis. 


FOR VICTORY 
boas United States War Bonds 


SUPELIING THE worLp's 


LARGEST LINE OF 


CRUSHING, CEMENT & 
MINING MACHINERY 


CHEMICAL PROCESS 
EQUIPMENT 


WATER SERVICE 


INDUSTRIAL TRACTORS 
& ROAD MACHINERY 
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FOOD AND FARMING 


Edited By MARGUERITE E. HAVEN, ME ’45 


Fal:ing Apples 


[Dow’r sit under the apple tree; you 
might be hit on the head by a fall- 
ing apple. If you must sit under a 
fruit tree, safeguard your skull with 
“Parmone.” . 

Several chemical manufacturers 
have sprays that retard the falling 
of apples and pears from trees. 
Fruits fall because of a chemical 
change that results in the break- 
down of a layer of cells in the stems. 
A chemical action occurs when fruit 
is sprayed with “Parmone”, the Du 
Pont spray, which retards this 
breakdown. Only four grams of this 
chemical are needed to make 100 
gallons of spray. Apples treated 
with this spray are claimed to be 
heavier, have better color, taste 
better and keep longer. 


Millions of dollars are lost each 


year to fruit growers when fruit 
falls to the ground prematurely. If 
the fall of fruit is retarded, growers 
will be able to use their labor more 
effectively. More and better fruit 
will be available to the nation. 


Dairy Equipment 


Qpprnarity it would never occur 
to anyone that dairy equipment 
could be on the list of post war im- 
provements. Ice cream is dished 
out to the populace, and that is 
about the only direct contact the 
public has with dairy equipment. 

During the war, dairy equipment 
has been undergoing extreme wear 
and tear due to long hours of opera- 
tion, handling products of lower 
fat content, and operation by less 
experienced and competent help. 
This would indicate a replacement 
of equipment of at least 50% great- 
er than normal. 

Mr. A. W. Farrall, of the Cream- 


Modern methods of food prepar- 
ation would be to no avail with- 
out the farmer. 


POST WAR ISSUE 


ery Package Mfg. Co., believes that 
there will be a considerably in- 
creased demand for dairy equip- 
ment; because production of dairy 
products will be greater in order 
to take care of the natural increased 
demand resulting from the fact that 
during the war much of our popu- 
lation has learned the the advan- 
tages of liberal use of dairy prod- 
ucts. 

To improve the taste and health- 
fulness of products produced in 
dairy machinery, automatic control 
for pasteurizing milk and washing 
equipment will be incorporated 
wherever possible. For example, the 
flow diversion valve, used on high 
temperature short time pasteurizers, 
has been developed for automatic 
control. Sanitary type construction 
will be adopted everywhere and 
will replace old equipment. This 
construction enables every piece of 
apparatus which comes in contact 
with the product to be thoroughly 
and completely cleaned. New types 
of stainless metals will be used. Im- 
proved appearance and simplifica- 
tion of construction will be the final 
touches. 


Dehydrated Foods 


Many people joke about dehy- 
drated foods or else feel sorry for 
our members of the armed forces 
who are eating food in this form. 
However, there are some persons 
who have done more than joke. 

Several faculty members of the 
Home Economics College here at 
Cornell have spent many hours con- 
ducting tests on the preparation for 
dehydration, storage, and cooking 
of many kinds of food. They have 
discovered that many cooked de- 
hydrated vegetables have more “to 
put your teeth into,” that is, have 
more “body” than do some vege- 
tables cooked fresh, frozen, or 
canned. Canned vegetables do not 
look or taste like fresh ones; and 
one must learn that dehydrated 
foods should be accepted or rejected 
on their own merits and not be- 
cause they are like or unlike fresh 
ones. Dehydrated vegetables may 
be cooked the same way as fresh, 
frozen, or canned, and nearly as 
great a variety of dishes can be 
made from them. 

Tests have shown that dehydrat- 
ed vegetables (if prepared proper- 
ly) keep their natural color, odor, 
flavor, and texture. These tests 
revealed changes that occurred with 
different storage methods and dif- 
ferent times of refreshing. For 
instance, beets and cabbage can be 
stored at from —40°C to around 
14° in air, CO, or packaged, 
although the cabbage gives best re- 
sults at —40. Refreshing-time 


Housewives of the future will not have to 
worry about dropping milk bottles or 
rinsing them out after usage. Milk 
“bottles” of transparent Koroseal can be 
discarded when the milk is gone. Dairies 
will no longer have problems or steriliza- 
tion, and late sleepers will not be awak- 
ened by rattling milk bottles. 


—Courtesy B. F. Goodrich Co. 
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tests on beets showed that 2% 
hours is about the longest time to 
use for satisfactory results, and this- 
at temperatures from 20 to 98°C. 


Perhaps dehydrated foods will 
someday be part of our daily lives 
just as fresh, frozen, and canned 
foods are today. 


Mechanical Combine 


One machine that is not just a 
pipe-dream is the self-propelled 
combine. The International Har- 
vester Company has already begun 
limited production of this harvester- 
thresher. 


The self-propelled combine is op- 
erated by one man and one engine. 
It eliminates the use of a tractor 
and extra man, needed elsewhere 
during the harvest season. The ma- 
chine cuts grain, picks it up, and 
threshes it. The concave grate is 


adjustable for combining different 
sizes of seeds. Unthreshed heads 
fall into the trailing trough, and 
weeds, straw, and coarse material 
are carried out through the rear of 
the machine. 

The combine is run by a six-cylin- 
der, heavy-duty engine with self- 
starter, which operates the cutting, 
feeding, and threshing mechanisms 
and also propells the harvester- 
thresher. The transmission pro- 
vides four speeds forward and one 
reverse; these ground travel speeds 
are independent of the threshing 
speed. Travel of the machine is op- 
erated by the clutch pedal, but the 
separator is not stopped by this 
action. A hydraulic pull type cylin- 
der and life pump controls the level 
of the platform. 

The weight of the machine gives 
it traction in a wet field where it 
would be difficult for a tractor 
drawn. combine to operate. There 


The self-propelled Combine with pick-up attachment provides an improved method of 
windrow harvesting. The machine can start combining wherever the grain is ripe. It 
goes around coulees, gullies, etc., without back swath to save grain and seed. The labor- 


saving machine has already gone into limited production. 
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—Courtesy International Harvester Co. 


is no difficulty in handling on hig )- 
ways, and the vehicle has a roid 
speed of eight miles per hour. 


Cotton Picker 


—Courtesy International Harvester Co. 
A cotton foreman’s daughter tries out the 
ease of handling a mechanical cotton 
picker. 


developing a cottonpicker 
which will safely and cleanly har- 
vest a large percentage of ripe cot- 
ton without destroying immature 
bolls, International Harvester Com- 
pany has put into production the 
McCormick-Deering Cotton Picker. 
Operated by one man, the picker 
is provided with two vertical drums 
on which are many fingers. As the 
machine is moved forward, cotton 
plants are caught between the re- 
volving drums; and the fingers en- 
ter the ripe bolls, catching the lint. 
The lint is removed from the fingers 
by rubber doffers and _ blown 
through a cleaner into a basket 
which holds about one-half of a 
bale of seed cotton. 

Cotton picked by the McCor- 
mick-Deering cotton picker will 
average one-half to one grade below 
hand piceed cotton. The machine 
will pick 95% of the pickable cot- 
ton on the plants. In an hour and a 
half 1500 pounds of seed cotton, 
which processes into a 500-pound 
bale of lint, can be picked. This 
is the equivalent work of 40 to 50 
hands on a plantation. Including 
the original cost of $3900, a cost 
account of the machine picking one 
bale is about $5.00, while manually 
the cost is over $30.00. Therefore 
the loss in value due to the lowered 
grade is amply offset by the low ered 
labor cost. In addition, the tr.ctor 
itself can be used outside of ha~vest 
season for cultivating, planting, and 
other farm chores. 
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URING the past few years, 

million of persons who had 
never before eaten frozen foods 
have had the opportunity to be- 
come familiar with them. Their 
fine flavor, texture, and brilliant 
color—comparing so favorably with 
fresh cooked foods—have captured 
the preference of these millions who 
anticipate using frozen foods regu- 
larly in the postwar era. 

As a result nearly every one of 
the important grocery store cor- 
porations and cooperatives, as well 
as the larger department stores 
having grocery departments, are 
planning to distribute frozen foods 
on a large scale just as soon as 
ample supplies are available. In ad- 
dition, there are many companies 
considering the house-to-house dis- 
tribution of frozen foods. Many 
companies formerly engaged either 
solely in the canning or dehydra- 


Dr. Donald K. Tressler attended 
college at the University of Michi- 
gan and Cornell University. He re- 
ceived a degree of Doctor of Phil- 
osophy in Chemistry at Cornell in 
1918. 

Since then he has stuclied differ- 
ent food processing methods in 
many universities, business con- 
cerns, and a government bureau. 

From 1933 to 1943 he was head 
of the Chemistry Division of the 
New York State Agricultural Ex- 
periment Station in Geneva, N. Y. 
and Professor of Agricultural and 
Food Chemistry in Cornell Univer- 
sity. He is now manager of the 
General Electric Consumers Insti- 
tute. 
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The Future of Frozen Foods 


By DR. DONALD K. TRESSLER, Ph.D. 718 


Manager of the General Electric Consumers Institute 


tion of foods are planning to pre- 
serve considerable quantities of 
foods by freezing just as soon as 
suitable refrigeration equipment is 
available. A considerable portion 
of the postwar household refriger- 
ators will have frozen food com- 
partments which will be maintained 
at zero degrees Fahrenheit, and thus 
the housewife will be able to buy 
frozen foods in quantity and hold 
them for a week or two, or even a 
month, without noticeable deteri- 
oration in quality. 


Future Distribution 


With increased production of 
commercial frozen foods and ade- 
quate home storage facilities avail- 
able to the consumer, distribution 
will reach every corner grocery 
and country store throughout the 
country within a few years. 

All this points to an even more 


Doctor Tressier 
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rapid increase in the production and 
sale of frozen foods than has oc- 
curred during the past decade. 


Fish was the first food to be 
frozen commercially on a_ large 
scale. Poultry and meats began to 
be frozen in censiderable quantities 
early in the first decade~ of the 
twentieth century. Frozen fruits 
were introduced to the ice cream 
and bakery trade about 1910 and 
soon became very popular in the 
wholesale trade. Frozen shrimp, 
scallops, and certain shell fish were 
introduced about this time. The 
freezing of cream has also been of 
importance for many years. One 
of the most recent developments of 
the frozen food industry is the 
freezing of vegetables. However, 
the acceptance of frozen vegetables 
has already passed the one-hun- 
dred-million-pounds-per-year mark 
and is still growing by leaps and 
bounds. 


Not only has the sale of frozen 
foods at retail increased greatly; 
but there has also been a much 
greater demand for these foods on 
the part of the hotel, restaurant, 
the institution trade, the baker, the 
ice cream maker, and the Armed 
Forces. The industry gives promise 
cf becoming the most important of 
the food preservation industries. 


Early Frozen Foods 
Prior to 1930 frozen foods 


were not sold at retail as such. Fish 
dealers and others selling frozen 
foods thawed them prior to sale. 
This resulted in an inferior product 
because of carelessness in thawing 
and the fact that the foods were 
allowed to stand for considerable 
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periods of time in the thawed con- 
dition. 

In 1929, Mr. Clarence Birdseye 
had a new conception of the mar- 
keting of frozen foods. He believed 
that if foods were carefully selected, 
prepared, packaged, frozen, stored, 
and transported, the product was 
fully the equivalent of the better 
grades of fresh foods. He coined 
the term “frosted foods” and em- 
phasized the superior quality of 
quick frozen foods. When the im- 
portance of quick freezing and low 
storage temperature became gen- 
erally recognized, frozen foods be- 
came popular. Already many re- 
tailers are offering nearly complete 
lines of frozen foods: vegetables, 
fish, shellfish, poultry, and meats. 
Mr. Birdseye’s theory has proved 
to be correct, for today commer- 
cially frozen foods are of very high 
quality, certainly the equivalent of 
the better grades of fresh foods. 


Typical Frozen Foods 

Some _ ready-prepared 
foods (cooked squash and corn-on- 
the-cob) were also offered in the 
early 30’s. But more recently there 
has been much interest in the freez- 
ing of cooked foods of many types. 
Frozen baked beans, chop suey, 
creamed chicken, chicken ala king, 
chili-con-carne and some other pro- 
ducts are now being packed by one 
or more commercial companies. 

It seems entirely possible that the 
freezing of ready-prepared foods 
will continue to expand and that 
eventually the housewife will be 
able to buy a complete meal frozen 
in convenient packages ready for 
rapid thawing in the oven and im- 
mediate use. The “postwar dream- 
er” even believes that this offers 
great possibility for the high-class 
restaurants and hotels which em- 
ploy chefs of international repute. 
However, it must be remembered 
that the freezing of foods has not 
been perfected to the point where 
there is no loss of flavor, aroma, tex- 
ture, etc. Further, unless tempera- 
tures of 20 degrees below zero or 
lower are maintained most frozen 
foods slowly lose quality during 
storage. For this reason unless 
much care is taken in the prepara- 
tion, packaging, storage, and thaw- 
ing, the cooked foods may taste like 
warmed over left-overs rather than 


freshly cooked foods. 
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In 1930 and 1931, two of the larg- 
er dairy companies tried the freezing 
of retail packages of orange juice 
on a large scale. The venture was 
not successful largely due to the dif- 
ficulty of thawing the orange juice 
quickly and still having it of a 
quality fully the equivalent of the 
freshly prepared juice. The house- 
wife soon found that it was about 
as easy to squeeze fresh juice from 
oranges as it was to thaw the frozen 
juice. From time to time interest 
in frozen juices is revived, and al- 
though large quantities of orange 
and other juices are frozen for com- 
mercial uses, no one has, as yet, 
solved the thawing problem. Per- 
haps someone will invent a high 
frequency dielectric heating device 
which will rapidly thaw a cake of 
juice in a matter of a minute..or 
two. When a simple inexpensive 
thawing device is available, it is 
likely that frozen juices will quickly 
become of major importance in the 
field of commercially preserved 
juices. 

The commercial frozen food in- 
dustry has already taken on inter- 
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Three phases of the frozen food and locker plant industry. The upper picture 
shows the interior of a modern frozen food locker plant. Each customer has his 
own compartment with key to store both foods prepared by the plant and 
foods he may have purchase’ elsewhere. In the lower left-hand picture meat 
is awaiting preparation for cutting and freezing. In the picture at the right 
many varieties of food are seen in the low-temperature freezing chamber of 
a plant. 


-- Courtesy Kansas State College of Agriculture and Applied Science 


national importance. Frozen meat 
is being shipped from Argentiia 
and Australia to England. Sone 
frozen pineapple is being packed in 
the West Indies and shipped ino 
the United States. On the other 
hand frozen peas, spinach, and cer- 
tain other frozen vegetables are |e- 
ing transported from the northern 
states to tropical and semi-tropical 
areas. Looking to the future, it is 
probable that many tropical fruits, 
such as the mango, will be frozen in 
great quantities in South America 
and other tropical regions where 
they grow in great profusion and 
then shipped to the temperate re- 
gions. If this comes to pass, we will 
all become familiar with the mango 
and many other tropical fruits, now 
scarcely, if ever, seen in the United 
States. With this development 
will come the extension of the froz- 
en food industry to all parts of the 
world. 


We are all looking forward to the 
time when home freezing and stor- 
age cabinets and household refrig- 
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—Courtesy Motor Products Corporation, 
epfreeze Division 


A compact home freezer of pleasing ap- 
pearance. One side is used to freeze food, 
and the other side is storage space for 
the food that has been frozen. The freez- 
ing mechanism has been positioned be- 
tween the freezing and storage compart- 
ments. 


erators with low temperature com- 
partments will be commonplace in 
this country. Everyone feels that 
the general use of freezers will mean 
better living for all; because, if 
properly prepared and stored, froz- 
en foods are the equivalent, nutri- 
tionally speaking, of fresh foods 
when cooked and so can contribute 


in great measure to better health. 


In the tropics, refrigeration facili- 
ties are not as common as they are 
here in America, and in those coun- 
tries it is even more difficult to pre- 
serve foods from day to day and 
from week to week. Consequently, 
the people of the tropics will profit 
even more by the introduction of 
frozen foods and the general use of 
home freezers than those of us in 
the temperate zones. 


Although the freezing of foods 
has emerged from an obscure com- 
mercial convenience to a prominent 
industry during the past half cen- 
tury, it has by no means reached 
the limit of its expansion. There is 
little doubt but that, as we learn 
more about the science of freezing, 
we will be able to freeze many foods 
which can not now be satisfactorily 
preserved in this way. Also as 
food freezing becomes of import- 
ance in other parts of the world, we 
can visualize frozen foods becoming 
an instrument for great expansion 
of international trade in the years 
to come. 
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Construction Methods 
(Continued from page 33) 


bedded in the concrete floors and 
ceilings, thus eliminating unsightly 
radiators, grilles, and__ recesses. 
Forced hot air systems, with ducts 
embedded in floors, walls, or ceil- 
ings, or with a plenum chamber 
above ceilings or below floors, are 
other adaptations of this method. 
Gas and electric unit heating will be 


more generally used because of the. 


compactness of the units and econo- 
mies in material and installation 
costs, resulting from the elimination 
of the boiler, the boiler-room and 
chimney, steam or hot water pip- 
ing, and radiators: From the air- 
craft heater field, it is entirely con- 
ceivable that vest pocket heating 
units now being made for aircraft 
will be redesigned and adapted to 
house heating, providing an insul- 
ated, hermetically sealed, small, 
efficient heating unit, which may be 
placed in an inconspicuous location. 

Plastic materials promise much in 
the decorative fields, as hardware, 
trim, and accessories for electrical 
applications, while plastic wood, im- 
pregnated by resins, may find a high 
place as a structural material, which 
may pressure-moulded into 
structural shapes similar to steel. 


Through the development of some’ 


unusual resin adhesives mixed with 
urea resin, wood when treated with 
this complex resin loses its natural 
tendency to swell, shrink, or warp 
with humidity changes, becomes 
harder, stronger, and more durable, 
and does not shed or splinter during 
sawing, planing or turning. The 
wood is actually transmuted, and, 
with the use of suitable dyes, light 
colored pine or poplar can be made 
to look like cherry, rosewood, or 
mahogany. 

It is now possible to form wood 
into any desired shape by forming 
laminated sections into beams, 
trusses, arches, and many other new 
structural shapes. Structural tim- 
ber, enhanced by the use of timber 
connector fastenings and develop- 
ments in the technique of glued 
laminated wood members, will be 
extended to many new and interest- 
ing applications. Wood veneers at- 
tached to steel sheets by means of a 
metallic adhesive have been devel- 
oped to function satisfactorily, and 
will be available for decoration. 


Light-gauge metals, whose phy- 
sical properties have been recently 
investigated at Cornell University, 
have much to promise in the con- 
struction of light buildings having 
channel and cellular types of wall, 
floor and roof construction, particul- 
arly since the use of X-ray controls 
during the rolling process will per- 
mit structural and dimensional uni- 
formity. With the use of these light- 
weight metals, there will be interior 
and exterior partitions filled with 
improved thermal, fire, moisture re- 
pelling, and acoustical insulating 
materials considerably thinner and 
stronger than the conventional par- 
titions. Tubular columns are de- 
stined for greater usage than the 
conventional-shaped columns be- 
cause of their better resistance to 
torsional stresses. 

One of the most interesting de- 
velopments in the light-gauge metal 
field is the development of a steel 
cellular plank-like floor system, sup- 
ported on a skeleton frame, which 
provides accessible electric wire 
raceways, thus making it possible to 
obtain electrical connections in any 
desired portion of a space. This 
construction reduces the total 
weight of a building, carries all con- 
struction loads, and, with a % inch 
gypsum plaster ceiling over metal 
lath, using vermiculite as an ag- 
gregate in place of sand, passed a 
four hour fire test at the Under- 
writers’ Laboratory. 

The subject of enclosure walls, 
in keeping with progress, deserves 
serious study and might well be 
subjected to an overhauling as to 
fire resistance ratings, in view of the 
Pipes for radiant heating are imbedded in 


ceilings, floors, and walls. 
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A large curved window such as this would be impractical due to heat loss in winter 
Ford’s new multiple paned Thermopane windows. 


apparently unlimited use of glass in 
metal frames, or glass block per- 
missively allowed as a substitute 
therefor. Glass, of itself, has been 
developed so. that it may now be 
cut, drilled, and nailed, almost like 
wood. Tempered glass has found a 
structural application in ornamental 
entrance doors with or without rails 
and stiles. Windows thermally in- 
sulated by two panes of glass, be- 
tween which there is a dehydrated 
air space hermetically sealed by a 
metal to glass bond around the 
edges, promise a substantial reduc- 
tion in heating costs, prevent frost- 
ing of the windows by reducing con- 
densation, and add to fire and sound 
resistance. 

One product that appears prom- 
ising is an attractively veneered 
board with incombustible bonded 
glass wool core, and with the fibers 
so oriented as to resist working 
strains. This has already passed 
the experimental stage, and is suit- 
able for use in insulated wall fin- 
ishes, partition panels, fire resistant 
furniture, and steel faced roofing 
and siding units. 

The manufacture of pre-cast arti- 
ficial stone, joists, planks, and 


42 


blocks has been improved by mod- 
ernization of equipment, controlled 
batching, accurate water control, 
thorough mixing, and adequate cur- 
ing. A promising development in 
this field is in the increase in the 
rate of hardening of precast con- 
crete units. In this process, units 
are cast in hollow forms, which are 
then heated by hot air or electricity 
to a high temperature, simulating 
pressure cooking. The use of this 
method permits units to be handled 
in 3 to 4 hours without any further 
curing or aging since strengths 
equivalent to 28 days are attained 
in the space of a few days. 

In concrete design the trend en- 
gineers are following is to use an- 
alyses based on elastic theory, in- 
stead of empirical moment coeffi- 
cients. These analyses permit not 
only greater economy but provide a 
better distribution of steel and con- 
crete materials in better conformity 
with the elastic behavior of the 
structure under loading or other 
conditions of stability. Present in- 
dications are in the direction of a 
wider use of flat ceiling design, such 
as flat slabs without capitals or 
dropheads and other smooth ceil- 


if not glazed with Libbey-Owens- 


ing systems, wherein the architect 
has complete freedom of interior de- 
sign. Pre-stressed steel in concrete 
intended to minimize surface crack- 
ing by inducing initial compressive 
stresses in concrete will find greater 
use particularly in the manufacture 
of tanks, planks and other special 
concrete constructions. 

The effect on construction result- 
ing from war black-out and _ possi- 
bility of bombing is certainly be- 
yond the economics of normal 
peacetime construction. However, 
we have learned that large air-con- 
ditioned and artificially illuminated 
factories have been built without 
windows, using exterior walls of 
thin insulated materials, sufficicntly 
strong in themselves so as not to 
require any structural framing to 
carry them. 

Prefabrication has been so giam- 
orized by the housing needs o/ our 
war industries that considerab)« at- 
tention was focused on this ‘ield 
by the Unied States Government, 
which became a large mass biiyer 
interested only in large numbe:s of 
units which could be quickly ob- 
tained. The assemblies for hese 

(Continued on page 60) 
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Testing Mica Sheets 


Mica’s special insulating qualities are mighty important in communica- 
tions equipment. No equivalent exists, so war’s huge demands caused a 
critical shortage. | 

Bell Telephone Laboratories’ scientists were assigned the task of some- 
how finding more mica. They found it—in the very considerable amounts 
of raw mica which visual inspection had rejected. By developing electrical 
apparatus to test the two most important electrical properties, they in- 
creased the usable amount of mica by half and so stretched current sup- 
plies of mica to fill all military needs. 

In many such ways the Bell System is serving the nation, constantly 
meeting the needs of our fighting forces for dependable communications. 


BELL TELEPHONE SYSTEM. 


**Service to the Nation in Peace and War” 


NOVEMBER, 1944 
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Will there be any objection if post-war cars resemble this 1940 Chrysler “Thunderbolt”? 


EXPRESSWAYS 

(Continued from page 13) 
the expressway drives and the ser- 
vice roads or between the express- 
way and the property lines, should 
be on easy gradients so as to pre- 
vent erosion. 
Alinement and Horizontal 

Curvature 

It is reasonable to state that 
roads cannot be designed so as to 
be safe for the general public to 
travel at speeds in excess of 65 miles 
per hour. In an article entitied, 
“Tomorrow’s Cars and Roads,” 
Robert Moses, Chairman of the 
New York City Parkway Authority, 
stated, “Thirty miles an hour on the 
average boulevard is plenty in 
cities, forty is enough in the sub- 
urbs, and fifty should be tops any- 
where in the country, no matter 
how open and thinly populated. My 
idea of futility is to build a beau- 
tiful parkway for speed demons 
who can’t tell a flowering shrub 
from a bale of hay.” 

Many highway engineers still ad- 
vocate long, unbroken tangential 
alinement in rolling as well as in 
more or less level terrain. Roads of 
this character are monotonous to 
drive over, dangerous (particularly 
at night when head light glare may 
be seen for long distances), usually 
disregard valuable features of the 
terrain, and often create large, ir- 
reparable scars in sections of exces- 
sive cuts and fills. Unless the gradi- 
ent is more or less level or unbroken, 
an up and down “roller-coaster” 
alinement prevails; this is unpleas- 
ant to drive over, and danger lurks 
at one side of every verticle curve. 
Moderate curvature promotes alert- 
ness and relieves the monotony of 
driving. For these reasons, a 


ae 


curved alinement is advocated. 


Transition Curvature 

All horizontal circular curves, 
sharper than two degrees, should be 
approached by transition curves of 
a length consistent with the design 
speed and sufficient to permit the 
attainment of full superelevation 
within the length of the transition. 
Tangents of appropriate length, to- 
gether with transition curves be- 
tween all curves in opposite direc- 
tions, are advocated. Tangents be- 
tween curves in the same direction 
should be avoided except in cases 
where the tangent is so long that 
the two points of curvature cannot 
be seen one from the other. 

All curves sharper than one de- 
gree should be superelevated. The 
maximum superelevation should be 
0.12 per foot; 0.08 per foot of super- 
elevation should not be exceeded 
where a frequent slippery condition 
of the road is likely to exist. 

The gradient of the roads should 
be adapted to the surrounding to- 
pography, the volume and type of 
traffic, and the relative necessity 
for passing trucks and tractor com- 
binations. A maximum gradient 
of three per cent is desirable for an 
expressway and, if possible, should 
not be exceeded. 


Bridges and Grade Crossing 

Elimination Structures 

Bridges should be designed to 
fit the predetermined alinement and 
gradient of the roadways. While 
structural and architectural re- 
quirements may necessitate certain 
adjustments, these should not cause 
the lowering of expressway stand- 
ards. 

The distance between the face of 
the curb and the bridge abutment, 


pier, railing, or parapet, should b: 
not less than three feet on the lef: 
side of the expressway and five feet 
on the right side. Where possible, 
the shoulder should be carrie! 
across all bridges when accelerating 
and decelerating lanes are not pro- 
vided. 

Where access drives between in- 
tesecting highway and the express- 
way occur, as in the vicinity of 
grade crossing elimination struc- 
tures, it will probably be necessary 
to widen the spans and to increase 
the width of the structures by two 
full lanes in order to provide for de- 
celerating and accelerating lanes 
over and under the structures on 
both the expressway and the inter- 
sected highway. 

A minimum clearance of 14 feet 
should obtain for all grade crossing 
elimination structures. 


Access Facilities 

Many different types of access 
facilities are possible of develop- 
ment. In no case should left-hand 
turns be permitted on the express- 
way. Access drives connecting the 
intersecting or border streets and 
the expressway should be between 
the outside or the slow moving ex- 
pressway lanes and the_ border 
streets; this design policy is in the 
best interests of safety. Accelera- 
tion and deceleration lanes are re- 
commended on the expressway so 
that vehicles may slow down or in- 
crease speed in a lane independent 
from the moving traffic lanes. 


Landscape Design 


All valuable and_ irreplaceable 
landscape features should be pre- 
served; needless damage to trees 
and other growth and to lake and 
waterway shores should be avoided. 
Unnecessary construction scars in 
the form of borrow pits, for exam- 
ple, should also be avoided. 

Proper planting of the express- 
way is desirable for many reasons, 
one being economy of maintenance. 
The appropriate planting of slopes 
will prevent erosion; the intelligent 
use of shrubs and trees will often re- 
tard the formation of snow drifts 
on the pavement. Appropriate em- 
bellishment, through planting the 
park strips on each side of the pave- 
ment, will tend to make the project 
more valuable for those who use it 
and more attractive for those who 
live along the adjacent border lands. 
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Magnesium is aptly called the Metal of 
Motion. For this abundant basic metal, ex- 
tracted by Dow from sea water and from 
Michigan brine, is the lightest of all struc- 
tural metals, it is durable and strong, and 
so it finds its place wherever metal is to be 
put in motion, wherever inertia is to be 
overcome. In all the varied fields of trans- 
portation—on highway, rail, or in the air— 
magnesium will help move people and 
materials faster, over greater ranges, more 


A METAL FOR TODAY AND TOMORROW ... 
MAGNESIUM’S USEFULNESS IS BROAD YET CLEARLY DEFINED 


economically. In the moving and recipro- 
cating parts of machines .. . in hand- and 
power-operated tools, equipment and home 
appliances .. . in these places is magne- 
sium’s inherent usefulness so naturally and 
peculiarly valuable. It is only logical, there- 
fore, that the weight-saving characteristics 
of magnesium should inspire new ideas. The 
Metal of Motion is leading designers directly 
to fresh concepts of efficiency and speed and 
comfort for everyday life in our time. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia » Washington + Cleveland + Detroit + Chicago 
St. Louis Houston San Francisco Los Angeles Seattle 
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@ It is our earnest desire to meet all the demands for 


Allen Wales Adding Machines, but as a result of our 
effort in the manufacture of vital war materials, we 
may build only a limited number of adding machines. 


If you are in need of Adding Machine Equipment, we 
suggest that you get in touch with our nearest agency 
or write to our home office for further information. 


ALLEN WALES 


ADDING MACHINE CORPORATION 


444 Madison Avenue, New York 22, N. Y. 
A WHOLLY-OWNED SUBSIDIARY 


OF 
THE NATIONAL CASH REGISTER CO. 
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BOILERS orf FUTURE 


The pressure of war-time production has demanded of 
Babcock & Wilcox an ever-greater share of the responsibility 
for producing boilers for increased-capacity steam genera- 
ting plants. A large number of Public Utilities, Industrial 
Power Plants and Ships have been equipped with B & W 


Boilers of modern design. These improved boilers will be 
available for FUTURE use in ALL industries. It would 
be well to familiarize yourself with B & W Boilers NOW. 


what 


sypes 


BOOKLET 


"The Design of Water-Tube Boiler 
Units’ sbage booklet that explains 

type of boilers are used for various 
Copy FREE on request. 


THE BABCOCK & WILCOX COMPANY... 85 LIBERTY STREET... NEW YORK, N. Y. 


Materials Tomorrow 
(Continued from page 25) 


application and poor design of 
many die-castings have brought 
these products into general dis- 
favor, and the plastics industry will 
receive a black-eye every time it 
thoughtlessly attempts to perform 
some function to which it is not 
suited. Fortunately, the men in the 
industry realize this better than any 
one else, and it is to be hoped that 
they will not lose sight of it in the 
clamor for business when the war 
is over. 

Nylon and rayon will obviously 
play a prominent role in replacing 
many of our fabrics in the post- 
war era. Nylon rope has made pos- 
sible our glider trains for carrying 
troops; the same may be used in 
peace time for transportation of 
passengers and freight, particularly 
perishable food stuffs. Wood can 
be enormously improved by im- 
pregnation with a resin which will 
convert it into a better building 
material. The properties of lucite 
are well-known, and its use will be 
extended after the war. Plastic ply- 
woods and other laminated prod- 
ucts will successfully compete with 
metals for airplane construction 


POST WAR ISSUE 


and other aplications. Wood treat- 
ed in this manner is not subject 
to decay or distortion; its direc- 
tional properties are eliminated; it 
can be cheaply finished and formed 
to the desired shapes; it has a high 
strength-weight ratio, and is not 
subject to the corrosion of metals. 

The future of fuels, particularly 
for mobile transportation, has re- 
ceived considerable attention re- 
cently. Alarming reports concern- 
ing our dwindling oil reserves have 
come from our Secretary of Interior. 


Deep drawing is one of characteristics of 
laminated phenolic plastic. 
—Courtesy Westinghouse 


With proven reserves placed at 20 
billion barrels, and consumption at 
1.3 billion barrels annually, it is ap- 
parent that we must soon supple- 
ment our petroleum supplies with 
importations and/or the conversion 
of solid fuels into petroleum pro- 
ducts. It should not be concluded 
from the figures above that we will 
be out of petroleum in fourteen 
years. Even if consumption con- 
tinues at its present rate, the period 
will be extended by the discovery 
of new reserves. Prior to 1937, these 
new discoveries exceeded or equaled 
our consumption, but since then, 
the discovery of new oil pools has 
diminished sharply. This is, in my 
opinion, due to two causes: the war 
has taken away the material and 
manpower necessary for the exploi- 
tation, and the incentive for wild- 
cat drilling has been curtailed 
through price fixing. When ceilings 
are removed, and the law of sup- 
ply and demand governs prices, 
then the price will rise to a point 
where it becomes attractive to spec- 
ulate, and I believe that our oil re- 
serves will be materially increased. 
Despite the fact that Germany, 
Japan, France and England have 


(Continued on page 49) 
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OW I Photo by Palmer, in an Allegheny Ludlum Plant 


BEFORE STAINLESS GETS ITS WINGS 


REDUCE ACCIDENTS! 


In 1941, accidents were first 
cause of death among men from 
22 to 38 years of age. The pro- 
ductive man-days lost were 
enough to build twice as many 
battleships as now possessed. 
by the combined Allied Navies. 

These are losses that can be 
avoided. Don’t take unneces- 
sary risks at any time; and later, 
when you enter business life, 
remember that carelessness is 
the single greatest factor in 


bh d ic loss. 
uman and economic loss 


arent deal of costly process- 
ing is done on stainless steel, to 
secure the physical characteristics 
and surface finish required for the 
particular war job it is to perform. 
But one day all the rolling, heat 
treating and surface finishing is 
completed, and bright sheets of 
Allegheny Metal lie ready for final 
inspection and shipment to the 
war plants. 

They’re right, those sheets— 
flawless of surface and true to speci- 
fications. They'll do their job and 
more—which is what everything 
and everybody must do, in a war 
like this. In the case of stainless 
steel, that job is the supplying of 


vastly increased strength with equal 

‘ or decreased weight, and high re- 
sistance to heat and corrosion. 
These are qualities of great value 
now, and of even greater promise 
for the future. 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


Allegheny 


W&D A-9319 
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PITTSBURGH 
Pittsburgh 


Manufacturers of 
Super-Refractories Only 


GRAPHITE CRUCIBLES 
REFRACTORY CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY 
BRICK, TILE, SHAPES 


From the Following Materials:— 
Graphite, Silicon Carbide, Fused Alumina, 
Mullite, Magnesia, Zircon. 


LAVA CRUCIBLE COMPANY of 


BS 


Materials Tomorrow 
(Continued from page 47) 

been hydrogenating coal to produce 
liquid fuels for a number of years, 
none of these plants can be said to 
be on a commercial basis—opera- 
tion is feasible only through govern- 
ment subsidy. To make it commer- 
cially profitable, the price on gaso- 
line would have to be two to four 
times as high as it is now. When 
prices begin to approach that level, 
exploration for new deposits will ac- 
celerate, importations will increase, 
and consumpton will decrease, 
through the development of lighter 
vehicles powered by more economi- 
cal engines. Another reason why I 
cannot agree with Mr. Ickes on the 
post-war prospects for hydrogena- 
tion is because of the fact that this 
same condition existed at the close 
of World War I. Practically noth- 
ing has been done in this country 
during the twenty years which have 
elapsed since I was a student listen- 
ing to my Heat-Power professor 
consume several periods on the dire 
consequences which would soon 
overtake us when our petroleum re- 
serves would run low. At that time, 
It seemed that we could make our 
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greatest conrtibution to society by 
participating in the development of 
processes for obtaining satisfactory 
liquid fuels and lubricants from oil 
shale and coal, which would be 
necessary long before the present 
day. 

In conclusion, it should be noted 
that many factors of a non-tech- 
nical nature may completely change 
the picture of things. Political de- 
velopments involving governmental 
operation, bargain sale of govern- 
ment-owned plants and equipment, 
and subsidies for the maintenance 
of production of certain materials 
and products considered essential 
for adequate military preparedness 
would modify enormously the post- 
war production of some materials 
and their cost to the consumer. It 
must be remembered that the selec- 
tion of a material for any specific 
use is based on its suitability and 
cost. If wage scales and prices are 
dictated artificially instead of by 
the economic law of supply and de- 
mand, then it is impossible to pre- 
dict the future of any commodity; 
but, if our system of free private 
enterprise prevails after wartime re- 
strictions have been lifted, then, our 


Nos. 2 anb 3 UNIVERSALS 


— Remarkably versatile, these Universal Grinding 
Machines are accurate, dependable and efficient 
for a wide variety of work including cylindrical, 
shoulder, taper, internal, face and cutter grinding. 


Bi & Sharpe Mfg. Co. 
Providence, !NEXPENSIVE TO MAINTAIN 


BROWN & SHARPE 


BROAD UTILITY 
BOTH PRODUCTION 
AND TOOLROOM GRINDING 


SIMPLE TO SET UP 
EASY TO OPERATE 


increased productivity and techno- 
logical advancements should do 
more to maintain or even increase 
wages while reducing costs than all 
the laws conceived by our politi- 
cians. 

Synthetic rubber tire still bears one-third 


of its tread after 21,475 miles. 
—Courtesy Goodyear Tire and Rubber Co. 
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COMMUNICATIONS II 

(Continued from page 19) 
economically sound for other ser- 
vices such as facsimile and sound 
broadcast programs which are tech- 
nically feasible by wire lines or 
coaxial cable. The extent of the de- 
velopment of radio relay links is 
impossible to forsee this early in 
their development but they are cer- 
tain to come into wider and wider 
use with time and the solving of the 
detailed problems involved. Ob- 
viously, radio relay links must be of 
the common carrier type and avail- 
able to the general public, but their 
widest use for the present at least 
seems to be in the distribution of 
television programs for home enter- 
tainment purposes. 

The greatest direct contributions 
of the war developments will un- 
doubtedly be in the field of televi- 
sion because of the close relation- 
ship between television and radar 
technically and because most tele- 
vision engineers are now engaged in 
radar work and will return to their 
peace time profession enormously 
richer in technical experience. Few, 
if any, of the war time develop- 
ments can be directly applied to 
television or for that matter to any 
other communications field and 
much work remains to be done in 
adapting the new circuits to peace- 
time uses. At present, nearly all 
of this work must be held secret, 
but the release of secrecy restric- 
tions and the return of large num- 
bers of engineers to their normal 
jobs will quickly provide the im- 
petus necessary to bring these new 
developments into public service. 
Judged by its effect on American 


life, it seems clear that television - 


is the greatest development in com- 
munications that the future has in 
store for us. The addition of sight 


to sound in the field of home enter- 
tainment will certainly produce 
more fundamental changes in living 
habits and in home life than did the 
addition of sound to movies. The 
possibility of watching current 
events unfold on the screen before 
you, even though taking place per- 
haps hundreds of miles away, is 
bound to produce changes that we 
can only dimly imagine at present. 
but this is actually taking place to- 
day on a limited scale and is ready 
for an active postwar development 
on a major scale. 
F-M 

Even more immediately in the 
future we have Frequency Modu- 
lation broadcasting which brings to 
sound broadcasting a noise free 
realism that is difficult to believe. 
At present some 48 stations are in 
operation but literally hundreds 
more are ready to go into service as 
soon as equipment can be made 
available ard we can already see 
the time when a major portion of 


Change in 
dry type 
transformer 
design from 
pre-war 
(left) to 
post-war (right) 


—Courtesy | 
General Electric 
Co. 


Courtesy General Electric 
Control and monitoring television in action. 


American broadcasting will be on 
FM. 

In the police field, already quite 
well standardized, war time devel- 
opments may not be as important 
as in the television field, but the 
press of frequency requirements will 
force the development of a new 
police band at much higher fre- 
quency. This will probably be FM, 
as are all the modern municipal 
police systems at present and will 
be practicable because of tube and 
circuit developments made during 
the war. 

The end point in communication 
development will be when anyone 
can talk freely and confidentially to 
anyone else anywhere in the world 
anytime. Obviously, this is many 
decades in the future if, indeed, we 
ever reach that goal. Consequently, 
communication engineers can look 
forward confidently to a long life of 
fruitful and expanding develop- 
ments limited only by natural eco- 
nomic laws. 
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Another example of Morse Roller Chain’s smooth 
efficient transmission of power is the Morse Roller 
Chain installation on the Sundstrand Model 12 
Automatic Lathe pictured above. 


Here, Morse No. 50 Singie Roller Chain connects 
the spindle of the machine to the feed box which 
moves the carriage. As power for the feed drive 
is taken directly from the spindle, the spindle 
feeds and the carriage feeds are interlocked. 


Here, too, as in hundreds of other installations, 
the use of Morse Chain permitted simplified instal- 


SPROCKETS CHAINS 


CHAIN DOES IT BETTER 
Lower Cost . . . Simplified Installation 


lation at lower cost—and the Morse principle of 
“Teeth not Tension” assured efficient operation. 


Whatever your power transmission problems, 
check with Morse. Morse Engineers will gladly 
work with you towards obtaining the results you 
want at the lowest cost—entirely without obliga- 
tion on your part, Find out now how the principle 
of “Teeth not Tension” may save money for you. 


FLEXIBLE COUPLINGS 


e DETROIT 8, MICH. ¢ A BORG-WARNER INDUS 


TRANSPORTATION 


(Continued from page 11) 


all railroads. Long distance coach 
travel is expected to furnish the 
greater part of the business. 

Many ways have been discussed 
to increase passenger comfort. They 
include more comfortable seats, en- 
larged and possibly more wash- 
rooms, better luggage facilities, and 
recreational lounge cars. Other 
planned improvements are smoother 
riding, less noise, improved heating 
and air conditioning, distinctive in- 


Three tier Pullman car arranged for 
daytime travel. 


car, and recreational facilities for 
children. 


The sleeper of today will soon 
give way to the new type “Duplex 
Roomette”. This sleeping car is 
designed for low cost comfort for 
the riders and a higher revenue- 
load capacity for the railroad. This 
new car (planned by the Pullman 
Company but still experimental) 
has twenty-four rooms arranged on 
each side of a center aisle with en- 
trances arranged on two levels. The 
upper room is reached by two steps, 
and the rooms are laid out with the 
most economical use of space. In 
each room there is an adjustable 
seat with sponge rubber cushions, 
full length bed (which rolls out of 
the way when not in use), complete 
toilet facilities, individual control 
of heat, light and air conditioning, 
and many other items of luxury. 


Research has resulted in many 
technical advances that will im- 
prove the general mechanical oper- 
ation of the railway car. Develop- 
ment of special diesel generator 
units to handle car lighting, air con- 
ditioning, and refrigeration in din- 
ing cars will eliminate the need for 


terior decorations, radios in every 


—Courtesy Pullman Standard Co, 
“Threedex” Coach for Commuters 


stopping for ice at frequent inter- 
vals and will reduce battery re- 
quirements. A new radial drawbar 
for passenger cars and locomotive 
tenders will eliminate the lateral 
component of the longitudinal 
forces pulling the train, and will 
produce a smoother ride. 

With the Diesel engine the whole 
future of passenger transportation 
by rail is brightened. Speedier 
schedules will be possible, time will 
be saved by the use of the Diesel 
switcher engine, and more con- 
venient service will be the advan- 
tages that the railroads will be able 
to offer the public. 
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Compliments of Rothschilds 


CORNELL ENGINEERS 


R ths 


Serving New York and the 
Finger Lakes Region for 
63 Progressive Years 


The Norton Printing Co. 
317 East State Street 
Ithaea, New York 
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ON PROJECTS YOU ARE PLANNING 
CONSIDER THE PIPING 


Prefabricated fuel oil condition- 
ing unit designed and con- 
structed by Mid-West Heat 
Service, Chicago, Illinois, 


as this fuel oil conditioning unit. Perhaps you're 
designing a simple pressure cooker—an irrigation sys- 
tem—a hydro-electric plant—or any one of a thousand 
other engineering projects. Whatever the problem, 
they all have this in common: It takes piping to make 
them work. 
When you make a piping layout, remember that it 
will have to be translated into solid metal—that the | 
proper kind of valves will have to be installed to meet 


7. MAY be working on a project as complicated 


The parts that make up any piping system are many, 
but it will interest you to know that everything in the 
complete system is included in the Crane line. 

By specifying Crane piping materials, you are as- 
sured that a single source will save valuable time all 
down the line. You are also assured that all parts will 
fit, providing simpler assembly. Long, satisfactory op- 
the service requirements—that fittings and bends— eration results in the high quality which characterizes 


traps and check valves, etc.—must be installed at proper Piping equipment carrying the name Crane. 
points in the line. | CRANE CO., 836 S. Michigan Ave., Chicago, III. 


HERE’S ENGINEERING DATA TO HELP YOU 


Crane engineers have prepared several impor- packed with piping information—Flow of Fluids 
tant books and treatises on piping systems. These and Combating Corrosion, two technical 
include the Crane Catalog, listing more than papers of value to any one laying out pipe lines. 
48,000 piping items and containing valuable This material is available from the following 
engineering data—Piping Pointers Manual, persons in your school, for reference. 

Prof. F. O. Ellenwood, Heat Power 

Prof L. T. Wright, Heat Power ; 

Prof. C. O. Mackey, Mechanics Lab. 

Prof. C. D. Albert, Machine Design 

Prof. Paul H. Black, Machine Design 

Prof. W. N. Barnard, Director of School of Mechanical Engineering 

Prof. M. yom Hydraulics 

Prof. F H. Rhodes, Director of School of Chemical Engineering 

Prof. J. R. Moynihan, Engineering Materials 
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VALVES ° FITTINGS ° PIPE 
PLUMBING ° HEATING * PUMPS 


BRANCHES AND WHOLESALERS IN ALL INDUSTRIAL AREAS 
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CHARVOS 


Barnes Hall 


Things Look Better This Year! 


We have plenty of drawing instruments 


K. & E. MINUSA 
K. & E. MERCURY 


We have a gocd stock of slide rules 


LOG-LOG TRIG & DECITRIG 
POLYPHASE & VECTORS 


We have all other supplies necessary for 
engineers, and we have a low pre-war 
price and 10% dividend too. 


THE CORNELL CO-OP 


On The Campus 


THE SMORGASBORD 
307 N. Tioga St, 


LUNCHEONS 11:30-2:00 
DINNERS 5:30-7:10 


DINNER 12:45 and 2:10 


SUNDAY NIGHT — MONDAY 


Phone 2498 


Weekdays 


Sundays 


Closed 


MATERIALS 


(Continued from page 23) 


aluminum seems to have a bright 
post-war future, embodying the ad- 
vantages of beauty, lightness and 
strength. 


House Paint 


A product probably destined for 
wider post-war use is DuPont Self 
Cleaning House Paint. Dirt par- 
ticles do not become imbedded in 
this paint as ordinarily occurs, but 
instead settle on a fine chalky pow- 
der which forms on the surface. 
Rainstorms will wash away both 
dirt and powder, exposing a clean 
surface underneath. 


Resistance Welder 


GREAT wartime advances in weld- 
ing technique have been made, 
which have already affected the 
cost and design of metal structure. 
The welding of light alloys as well 
as ferrous metals has been made 
practical, and substantial improve- 
ments in joinings and reductions in 
production time have been effected. 

A recent development in this field 
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is a “universal” resistance welder 
produced by the Progressive Welder 
Company. It is capable of spot 
welding and high speed plane weld- 
ing of aluminum sections of con- 
siderable thickness. It also features 
an internally cooled seam welder 
wheel requiring no external water 
supply. This machine is operated 
by storage batteries, and needs no 
transmission line. 


New Glass 


Many wartime advances that have 
been made in the glass industry 
will be reflected in the post-war 
period. Laminated safety glass, 
now being used in tanks and arm- 
ored cars, will probably be applied 
to automobiles. Plate glass that 
can be tempered without losing its 
optical properties will find a myriad 
of peacetime uses. Glass blocks, 
among whose producers are Owens 
Corning and Pittsburg Corning, 
will probably be in heavy demand 
for reconstruction building. Non- 
combustible, fire retardant glass in- 
sulation such as Pittsburgh Corn- 
ing’s ““Foamglas” is highly effective 


for houses, pipes, refrigerators, fac- 
tories, and in places where there 
is a high humidity problem. 


Wood Surfacing 


A plastic surfacing paper which 
can be used to give a glass-smooth 
finish to wood will be marketed 
after the war by the Kimberly- 
Clark Corporation. The plastic 
paper, “Kimpreg,” when applied 
under heat and pressure becomes an 
integral part of the wood or ply- 
wood. It also contributes such de- 


_ sirable properties as abrasion and 


moisture resistance, and rigidity to 
the wood. Among the peactime ap- 
plications of Kimpreg will be the 
surfacing of walls and cabinets. 


Insecticide 


Post war summers should prove to 
be more comfortable than previous- 
ly, because of a new insect repellent 
developed by Du Pont. A successor 
to citronella, dimethyl phthalate is 
a clear, nearly odorless liquid de- 
rived from the same compound 
from which synthetic resin enamels 
(Continued on page 60) 
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First Baby Flat-Top 
Hangs Up a Great War Record 


D. 8. She is propelled by, Busch Bulger Diesels 


The Navy Department recently revealed 
that America’ s first escort aircraft carrier, 
the U. S. S. Long Island, had a pari in the history-making 
victory at Midway. Its ’planes covered the operations of cer- 
tain warships that turned back the Jap fleet bound for Hawaii. 


The Long Island’s appearance in the Pacific came after her 
pioneer work fighting U-boats. Her first air squadron, ‘“‘com- 
posite one’’, recently was disbanded after receiving a presi- 
dential unit citation for having sunk, probably sunk or 
seriously damaged more enemy submarines than any other 
team in naval history, up to November 10, 1943. 


BUSCH-SULZER BROS.-DIESEL ENGINE COMPANY - SAINT LOUIS 


AMERICA’S OLDEST BUILDER OF DIESEL ENGINES 
POST WAR ISSUE 


SULZER 


With the casing of war demands, Busche 
Sulzer will be able to step up rapidly its 
delivery of engines to peacetime customers 
without reconversion. Now is the time 
to decide what you need and assure your- 
self of early delivery. Please write us 
concerning your requirements. 
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ARCHITECTURE 

(Continued from page 31) 
—building lots sold at so much per 
front foot. 

Naturally, many functions now 
imposed upon that old street, block 
and lot pattern could not possibly 
have been foreseen in horse-and- 
buggy days. Other functions might 
have been assumed as probable, but 
they were not. In short, our urban 
centers were not planned to serve 
the complex and ever changing 
functions of living: they were con- 
ceived and laid out to serve the 
short-term aims of exploitation and 
speculation in land. We still think 
of them in much the same terms. 
Therein lies the hitch in all urban 
planning proposals. 

Out of these aims, recorded so 
vividly in physical patterns, there 
issued a series of architectural 
abominations—the row house of 
several rooms deep, the “dumb- 
bell” type of tenement house; and 
multiple dwelling in considerable 
variety—for rich and poor alike— 
covering 70%, 80%, 90% of the lot. 
Under pressure the architect was 
forced, upon pain of extinction, to 


ignore our most precious natural 
resources—daylight, sunlight, free 
movement of air—in the design of 
habitations and of commercial and 
industrial structures as well. 

The rebuilding of our cities is not 
at all a fantastic suggestion; in fact, 
it lies well within the present fron- 
tiers of our industrial capacity, as 
two World Wars have clearly de- 
monstrated. Indeed, it may well 
be that such a program of action 
will loom large as an imperative 
which would provide domestic out- 
let for our ever increasing capacity 
to produce goods during a period 
which will be characterized by de- 
creasing man hours per unit pro- 
duced. 

But to do this we would have to 
prepare the way for further modi- 
fication of the rights of ownership of 
the underlying land which now 
stand to subordinate the interest 
of the community: we have already 
made a feeble gesture in this direc- 
tion by our building ordinances. 
And we would have to reshape the 
basic aims of our investment policy 
from investment for speculative 
profit to one in which financial pro- 


cedures would acknowledge that we 
live in a world where physica! de- 
cay takes place at fairly well known 
rates, and where the rate of obsol- 
escence is a function of accelerating 
changes in the industrial arts; there 
are signs that we are becoming con- 
scious of this basic fact. 


One may question why so much 
consideration of urban planning, 
of building laws, of finance, etc. in 
a Note dealing with architecture 
after the war. The answer is a 
simple one: the architect designs 
structures for those who propose to 
erect them; and he must therefore 
conform to a very rigid set of prin- 
ciples (habits of thought) which 
have no bearing whatsoever in the 
solution of architectural problems of 
today and tomorrow. The archi- 
tect may dream of functional archi- 
tecture in a rational setting de- 
signed for working and living, but 
he knows from experience that be- 
fore his dreams could materialize he 
would have to battle his way 
through the deep front lines of so- 
cial, political and economic forti- 
fications which have been built 

(Continued on page 58) 


PRINTING 


STOVER 


COMPANY 


Another 


Stretching across the North Fork of the 


Frick Refrigeration played a triple rdle in 


White River, in Arkansas, Norfork Dam is 

Great 2624 ft. long and 220 ft. high—the fifth 

D largest concrete structure of its kind in the 
am United States. 

Benefits hastening the building of this great Dam. To 

from prevent dangerous heating as the concrete 


Frick 
Engi- 
neering 
and 


hardened, the water going into the mixers 
was chilled almost to the freezing point: in 
very hot weather, tons of crushed ice were 
also supplied; after being poured, the mono- 
lith was cooled for months by circulating 
chilled water through 900,000 ft. of pipe 
imbedded in the mass. 

Frick Engineering and Frick Equipment 
served with distinction on this big project. 
Which leads us to repeat: “For the really 
important jobs, specify Frick Refrigeration.” 


Frick Co., Waynesboro, Penna. 


113-115 South Tioga Street 
Ithaca, N. Y. 


Right and On Time Since 1909 
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MORTAR’S GRANDPA 


You could pick up this U. S. mortar about 
as easily as you could move a safe and it 
was about as easy to move around. But 
its advocates back in the nineties foresaw 
the importance of such armament in 
modern warfare. 


Today’s version can be carried at a brisk 
trot by a couple of men. It can go into 
action in seconds. It’s a precision weapon 
—Pprecision built, facts that many a Nazi 
and Jap have discovered with a jolt. 


Where did a lot of the modern mortar’s 
Precision come from? From a little iron- 
bowl furnace in which over 52 years ago, 
Dr. Edward Goodrich Acheson created the 
first man-made abrasive. Since then abra- 


sive products have become one of our most 
important production tools in the skilled 
hands of American industry. 

Abrasive wheels are used to grind the parts 
of mortars, plane and tank engines, giant 
guns and other war weapons to unbeliev- 
able accuracv. 

This accuracy is responsible not only 


for the efficient performance of these - 


weapons—it also makes their mass 
production possible. 

For mass production depends on inter- 
changeability of parts. And interchange- 
ability depends on split-hair precision. 
Today it is almost impossible to put your 
finger on a single article mass produced for 


war or for peace that isn’t in some way 
touched by grinding. On the land, in the 


Copyright 1892 and 1920 by Harper & Bros. 


air, on and under the sea, material pro- 


_ duced by abrasive manufacturing methods 


are blasting the path to victory for the 
United Nations. 


We at Carborundum are mindful that 
“this is a grinding war.” Our efforts and 
rescurces are pledged to making it as short 
as possible. 

* * 


These are just a few of the reasons why 
engineers believe a working knowledge of 
abrasives is a pretty good thing to have. 
Write us today for a complete set of 25 
bulletins on the First Princi- 

ples of Grinding. They’re free. 

Address The Carborundum 

Company, Niagara Falls, 

New York. 


THE CARBORUNDUM COMPANY 


CARBORUNDUM AND ALOXITE ARE REGISTERED TRADE MARKS OF AND INDICATE MANUFACTURE BY THE CARBORUNDUM COMPANY 
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Attention Frosh Engineers 


Keuffel and Esser 


Dietzgen 


National $15.00 


SLIDE RULES 


SHOP 


The Triangle has all the necessary Books 
and Supplies for your courses. 


DRAWING INSTRUMENTS 


Minusa $23.75 and $25.75 


The Keuffel & Esser Log Log Slide Rule $12.50 


10% Dividends on all purchases 


You'll enjoy trading at the 


TRIANGLE 
BOOK 


ATTENTION STUDENTS 


We are opening a new competition 


Part-time employment 
Opportunities for managership 


Applications accepted immediately 


Laundry 
Cleaning & Pressing 
Periodicals 
Rooms 


STVDENT AGENCIES INC. 


Dial 2406 


409 College Ave. 


offering 


ARCHITECTURE 


(Continued from poge 56) 


through the years to preserve the 
status quo. 

Not until we are organized to ap- 
proach the problem of redesigning 
our urban environment to accom- 
modate the full range of functions 
involved in living in the 20th Cen- 
tury, in the same rational way we 
have, for example, approached the 
design of industrial plants, air fields, 
etc., with a view of providing ideal 
functional conditions, will our urban 
plans and our urban architecture 
develop into endemic symbols of a 
cultural scheme that is being re- 
shaped by science, the machine pro- 
cess and the technology of physics 
and chemistry. We should not 
shudder, as so many do, at the war 
potential of science but should seek 
to broaden the field of its applica- 
tion because of the unbounded po- 
tentialities it holds for rational liv- 
ing and Peace. 

In a small, fragmentary way we 
are now giving direction to urban 
j rebuilding through the design of 
projects covering many blocks, 
through the three levels of Govern- 
ment sponsorship. And still more 
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recently we took preliminary legis- 
lative steps which have already in- 
duced large institutional lenders to 
invest directly in super-block, med- 
ium-rental “Redevelopment Pro- 
jects.” 

And something has already been 
accomplished—but not enough, by 
a wide margin. In this long over- 
due step of increasing the magni- 
tudes of single operations from a 
few lots to many blocks providing 
habitations for groups of 10,000... 
40,000 or more persons, we are 
broadening our outlook and under- 
standing of the problem of eliminat- 
ing our decayed and obsolete en- 
vironment. 


Redevelopment Aims 


But the institutional lender still 
looks upon “redévelopment”, from 
the standpoint of investment of 
funds, under guidance of much the 
same body of criteria as guided de- 
velopment in the first instance. To 
the real estate interests it is still 
primarily a land deal—one, how- 
ever, to which Government gives 
aid in the process of land assembly. 
To builders and material men, re- 
development gives prospect of big- 


ger and better jobs. To the archi- 
tect, redevelopment means, accord- 
ing to his individual point of view, 
more and larger jobs—or work with 
exciting, significant social and eco- 
nomic potentialities. 


The ultimate outcome of urban 
rebuilding depends upon bringing 
about unity of purpose within the 
frame of broad, civic aims on the 
part of the sponsors of “Redevelop- 
ment Projects” and the officials of 
the City. The aim must focus upon 
weaving into the fabric of large pro- ~ 
jects the whole list of urban func- 
tions and social services which be- 
long within each and every redevel- 
oped area. And these projects must 
be so located that they will occupy 
a rational relationship to a rational 
pattern of urban functions which 
would constitute the framework of 
the future urban plan. Through 
such integrated effort we may ac- 
quire a better understanding of pre- 
vision—the economic utilization of 
land, daylight, sunlight, air, through 
their application, to concrete prob- 
lems, of our ever expanding body 
of scientific knowledge—which is to 
say, through the exercise of Modern 
Common Sense. 
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WITH 52% LESS HELP! 


Another example of the increased 
efficiency made possible by 


Springfield Armory Photos 


* When orders were issued to expand production of Garand rifles at the Springfield Armory, 
it became necessary to install a system of progressive manufacture, in place of the old, manpower- 
consuming method of hand-truc!:ing from one operation to the next. 


How well this was achieved is shown by the fact that after 
Lamson Conveyors were installed, in one department alone per- 
sonnel was reduced from 54 to 26—and output increased 10%! On 
the production line turning out a single part (the cartridge receiver) 
159 miles of walking per day were eliminated, releasing 30 men for 
more productive work! 


In our new booklet “Case Histories to Aid You in Biveprint- 
ing Conversion to Peace” Lamson engineers present actual 
examples of the part played by Lamson Conveyors in stream- 
lining production, eliminating manual handling and back-tracking. 
A complimentary copy will be promptly mailed you if you give 
your college and class, 


Makers. cof Conveyors and 


50 Lamson St., Syracuse 1, N. 
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Construction Methods 
(Continued from page 42) 
housing units are only further ex- 
tensions of pre-cutting, practiced 
prior to World War II, and it will 
not be until our peacetime economy 
is stabilized, that the practical 
evaluation of prefabrication can be 
made, and its future course deter- 

mined. 

Among the real problems facing 
the complete house prefabricator is 
the development of a continuing 
mass market, in order to realize 
fully on the benefits of mass pro- 
duction; also, how to meet the vary- 
ing building and electrical code re- 
quirements, and how to satisfy the 
building officials as to the integrity 
and adequateness of the construc- 
tion. Inquiry has indicated that 
public interest in prefabrication de- 
creases very rapidly when the cost 
of the complete unit exceeds $4,000. 

Manufacturers, however, are con- 
stantly on the alert to develop new 
materials which cost less than the 
traditional materials, and they are 
bound to develop composite con- 
structions, or assemblies, which 
combine the desirable functions of 


several existing materials. It is in 
this sub-assembly field that prefab- 
rication holds the highest promise. 
Designers of custom-built houses 
can plan on using sub-assemblies 
comprising floor and wall units, 
leaving an open well between the 
basement and the several floors for 
the placing of packaged heating 
systems, kitchen equipment, and 


bathrooms. 


One great advance which the de- 
signers and material manufacturers 
can safely make without fear, is in 
modular or dimension coordination. 
Manufacturers, through dimension- 
al coordination, should be able to 
reduce the number of sizes of stand- 
ard materials, which should reduce 
inventories resulting from elimina- 
tion of unnecessary sizes, resulting 
in consequential savings which can 
be passed along. The designer will, 
thus get flexibility in the planning 
of the building, which will be in 
common dimensional harmony with 
the manufacturer, whereby pro- 
ducts can be designed and related to 
the work of construction without 
endless show drawings, field cutting 
delays, and other attendant evils. 


MATERIALS 


(Continued from page 54) 


are made. It has proved effeciive 
against mosquitoes, flies, fleas, 
gnats, and to some extent against 
ticks, for one to six hours when 
applied to the skin, and for several 
days on clothing. 

Nitrocellulose 

"THe heralding of what may prove 
to be a great development in in- 
dustrial materials has come in the 
announcement that the Hercules 
Powder Company has done success- 
ful experimentation with flame- 
proofed nitrocellulose. Production 
can not begin until certain practical 
problems have been solved, but 
when production does begin, the 
low cost of nitrocellulose may make 
this an important raw material for 
use in other industries. 

Progress in plastics has been 
made in many directions. Synthetic 
rubber, transparent films and 
sheets, highly wear resistant ma- 
chine parts, improved textile fibers, 
extremely strong laminates, and 
brilliantly colored decorations are 
but a few of the developments. 


Daniel M. Lazar, ‘29 


President 


construction. 


Cayuga Construction Corp. 
30 Vesey Street 
New York 7, N. Y. 


L. Sanford Reis, ‘29 


Treasurer 


This company is experienced in railroad, 
airport, utility, highway and _ industrial 


INQUIRIES ARE INVITED 


Fraternity Jewelry 


STATIONERY 


CORNELL UNIVERSITY RINGS 


Ithaca Branch Office 


Rothschilds Men’‘s Shop 


Ray Robinson, Manager 
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“Greatest saving...no lubricating or cleaning up.” 


Tue last link in the 10-mile Shasta Dam convey- 
ing system is a mile and a half unit made by the 
Conveyor Company of Los Angeles, using 17,500 New 
Departure Self-Sealed Ball Bearings of two types. 


For nearly four years this system has handled 13 


million tons of rock as big as 6 inches in diameter. 


The satisfactory service obtained is proof that these 
self-sealed “Lubricated-for-life” ball bearings are not 
only equal to the job but effect great savings in time 
and lubricant. 


New Departure engineers will be glad to suggest 
how you may use these ball bearings to your own 
advantage, when they are again available. Ask 
for Booklet C. 


New Departure, Division of General Motors 
Corporation, Bristol, Connecticut. Los Angeles. 


Chicago and Detroit. 
3281 


NEW DEPARTURE 


BALL BEARINGS 


Nothing Rolls 


Like a Ball 


POST WAR ISSUE 


—says Shasta’s Mr. Crowe 


PACIFIC CONSTRUCTORS, Inc> 
SHASTA DAM, CALIFORNIA 


Address 


18, 


at Shasta Dan 


As you know, our use of the troughing conveyor system 


using New Departure 
3s about completed, 

of New Departure Sealed in service on 3% inch belts 


Considering that even in the building of Houlder Dam we had not had as 
any more than we 


Now, after nearly four years with extremely low and satisf\ctory «sine 
tenance costs, approximately 13,000,900 tons have been handled with this 
equipment. 


jie know that the greatest saving in the use of this desig was in the 
elimination of lubricating and of cleaning up after Lubricating, made possible 
by the use of sealed bearings, 


It is a pleasure to advise 
Departure Sealed bearings have 


Bearings are lubricated for life. 
signed to prevent cramping or slippage. Units easily set up. 


Shafts and bearings de- 
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3260 E. Slauson 
Californis 
Mr, W.B.Saxe, President. 
to in designing equi 
ng equipment for Shasta Dam. 
very satisfactory. rs using lew 
Yours very t: 
PACIFIC cougrauctoa 
v General Superintend§n 


ON EDDY ST. AT THE GATE 


ALWAYS A PLACE TO PARK 


SCoTcH 


BULLETIN OK-1013 tells where and how to 
install Okonite Varnished Cambric Insulated 
Wires and Cables. Secure it by writing to 
The Okonite Company, Passaic, New Jersey. 


COMMUNICATIONS 


(Continued from page 16) 


meet the requirements of aircraft- 
engine testing. 

Some of the more important 
studies of electrical transients that 
are possible through the use of this 
cathode-ray oscillograph are the 
operation of lightning arresters and 
their components, the nature of the 
steep-front impulses and their effect 
on insulation, circuit interruption, 
and phenomena involving sparks 
such as airplane-engine ignition 
systems. 


Airplane Radios 
[N the post-war decade there may 
be as many as 500,000 civil air- 
planes in the U. S., most of them 
privately owned; it is inevitable 
that many of these will be equipped 
with radio. The uses of this radio 
will be manifold. 
First, the private flier will want 
radio to make his flying simpler 
and safer. The radio compass will 
step into the picture for this need. 
It can be utilized to guide a plane 
straight toward the station to which 
it is tuned. These radios will be 
especially valuable in teaching new 
fliers. 
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The Store of Good Spirits 


416 EDDY ST. 


East Hill Supply Co. 


ALWAYS A PLACE TO PARK 


PHONE 2964 


Perhaps most important, the pri- 
vate flier will need and demand 
radio for his use in obtaining 
weather information. This will also 
increase the factor of safety. In 
quantity production, such equip- 
ment should sell for a modest price. 
At least one company now is pre- 
pared to sell the receiver alone for 
less than $30. For communication 
many private owners will want a 
transmitter operating on a high 
frequency for communication with 
airport towers. This will cost about 
$50 and a complete installation, 
about $150. 


Static 

Rapto listeners are due for a very 
pleasant surprise after the war when 
civilian production of Goodyear’s 
“radio static neutralizer” is begun. 
It is devised to eliminate static 
due to atmospheric conditions as 
well as machines, and makes use of 
small electronic tubes in such man- 
ner that they are automatically ad- 
justed to each radio signai. They 
serve to discriminate between the 
static and the desired signal and 
will automatically control the 
amount of static energy passing 
through the radio. - 


The 
Cornel! 


Lineineer 


Invites all who are interested 
in competing for the 


Business 
Editorial 
Art 


staffs to attend a meeting at 
5 P. M. on November 9, 1944 
in room 423 Lincoln Hall. 
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Using the fastest of cutting tools—the 
oxyacetylene flame—inAirco multiple- 
torch gas cutting machines, women 
operators throughout industry quickly 
fashion steel into the vast array of 
shapes required for a host of war 
products. 
Airco gas cutting machines are de- 
signed for easy—almost au- 
fomatic— operation, and for 


AIR REDUCTION SALES COMPANY 
MAGNOLIA AIRCO GAS PRODUCTS CO. 
NATIONAL CARBIDE CORPORATION 
PURE CARBONIC INCORPORATED 

THE OHIO CHEMICAL AND MFG. CO. 
WILSON WELDER & Co., INC. 


OXYGEN, ACETYLENE AND OTHER ATMOSPHERIC GASES ¢ 


\ 


this reason women with even slight me- 
chanical experience have proved able 
to run them successfully. Today in ship- 
yards and tank arsenals—in literally 
thousands of war plants—women oper- 
ators and Airco machines are speeding 
production of steel weapons to hasten 
the arrival of “V” Day. 

Simplicity and ease of operation are 
outstanding characteristics of all Air 


for war 


Reduction gas cutting machines. They 
are made ina wide range of types 
and sizes to meet every steel-cutting 
requirement of industry. 

If you would Ike to receive our in- 
formative publication, “Airco in the 
News,” we shall be glad to send a free 
copy. Write to Mr. G. Van Alstyne, 
Dept. C. P., Air Reduction, 60 East 42nd 


Street, New York 17, N.Y. 


SEND FOR FREE BOOKLET, “AIRCO IN THE NEWS” 


Arr REDUCTION . 


60 EAST 42nd STREET 


NEW YORK 17, N. Y. 


GAS WELDING AND CUTTING APPARATUS * CALCIUM CARBIDE 


ABC WELDING MACHINES. AND SUPPLIES * CARBON DIOXIDE * “DRY ICE” * ANAESTHETIC AND THERAPEUTIC GASES AND APPARATUS 
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Cornell’s Post War 


Engineering Plans 


By S. C. HOLLISTER 


i ens primary function of the Col- 
lege is to prepare young men and 
women for the profession of engin- 
eering. Hence, the planning of such 
training hinges upon an evaluation 
of the function of the engineer in 
the future. The freshman entering 
the College in 1945 will begin to 
reach his prime in professional work 
in 1965 or 1970, some fifteen or 
twenty years out of college. It is 
_.at such time that his training must 
meet its most critical test. An ap- 
praisal, therefore, of the future of 
engineering and of the service the 
engineering graduate will be called 
upon to render is of fundamental 
importance. 


Engineering Outlook 

What is the outlook for engineer- 
ing? Over the last fifty years there 
has been a steady growth in the ap- 
plication of science toward increas- 
ing the conveniences of living and 
working. In this development the 
engineer has played a leading role. 
We have diesel and gasoline engines, 
refrigeration in the home, air con- 
ditioning, automobiles, airplanes, 
radios, artificial silk, synthetic rub- 
ber, high-octane gasoline, plastics, 
light weight metals, and a host of 
other facilities and conveniences 
that are commonplace in our daily 
life. In fact, our American way of 
life is geared to full dependence up- 
on these facilities. Imagine if you 
can what life would be like without 
the conveniences furnished by such 
developments as I have just men- 
tioned. It is unthinkable that we 
should recede from their use and 
from the way of life they afford. 
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Dean of The College of Engineering 


But this is only the beginning. 
These advances have been emerging 
with a constantly increasing tempo 
and with ever-widening utilization 
of the fundamental developments in 
the sciences. It has been the role 
of the engineer to interpret the ad- 
vances of basic science for applica- 
tion to our daily needs. This rising 
tide of development can not and 
must not be checked. The engineer, 
who has played such an important 
part in the developments up to this 
time, will continue to serve in the 
ever-expanding developments in the 
future. While the early achieve- 
ments in this direction frequently 
involved simple principles, the de- 
mand of the present day calls for 
much more intricate scientific appli- 
cation. It is to be expected that in 
the future this technical intensifica- 
tion will increase. To this end the 
training of engineers for the future 
must involve thorough training in 
the fundamentals of science. 


Non-Technical Requirements 


Up to this point we have con- 
sidered only the technological as- 
pects of the function of the engineer 
in the future. However, this is but 
one segment of his activities. To a 
constantly widening degree, the en- 
gineer has been chosen for manager- 
ial responsibilities in industry and 
public services. To an increasing 
extent he is called upon to direct 
the affairs of large utilities in the 
fields of communication, transporta- 


tion, and power development; to - 


design, construct and operate great 
public works, such as river and 
harbor improvements, flood con- 


Dean Hollister 


trol, water supply, sanitation, high- 
way systems, airports, rail and 
water terminal facilities. In the dis- 
charge of his duties he is called upon 
not alone to exercise his technical 
knowledge and judgment, but also 
to deal with matters relating to 
finance and other business aspects 
of the operation; the equitable and 
effective direction of labor; and 
other economic and social benefits 
to be derived by the public use of 
the facilities he has created. He 
must of necessity, therefore, if he 
is to be a leader in these activities, 
be broadly trained for the economic 
and humanistic functions in which 
he will be obliged to participate. 

If the engineer of the future is to 
be adequately trained to meet these 
responsibilities, the plan of his 
education must meet the objectives 
dictated by the service which he 
is ultimately to be called upon to 


perform. Certainly he must be ade- | 


quately trained in the technical as- 
pects of engineering. He must be 
soundly grounded in the science of 
physics and chemistry and in 
mathematics. He must have a thor- 
ough training in the materials of 
engineering, in their manufacture 
and application. He must be ac- 
quainted with the procedures of de- 
sign, construction and operation 
and with industrial technology. 
In addition to this sound tech- 
nical training, his education must be 
broadened to include a facile use 
cf English, both written and oral. 
He should understand the basic 
principles of economics aiid psy- 
chology. He should have « broad 
(Continued on page 66’ 
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Some Suggestions About 


Your Future Career 


Every young man with a job to do now— 
whether it is training for the services, or 
actually serving, as millions of you are— 
looks forward to the day when he can begin 
his career. 

There are going to be many exciting 
things to do. 

From what we see ahead for aluminum, 
may we venture a few suggestions? 

You can learn a lot about the progressive- 
ness of a future employer by finding out 
what he is doing about using aluminum in 


his business. For instance. . . 

If you see a lot of aluminum on a new 
product, that’s a good line for you to sell. 

If you see a lot of aluminum used in the 
shop to make things light and easy to handle, 
that’s a good company to be with. 

If you see a chance to make anything, or 
sell anything, or work with anything made 
of aluminum, you’re going to be way out 
in front. 

This is how we see it at Alcoa . . . the first 
name in Aluminum. 


A PARENTHETICAL ASIDE: FROM THE AUTOBIOGRAPHY OF 


ALCOA ALUMINUM 


¢ This message is printed by Aluminum Company of America to help people to 
understand what we do and what sort of men make aluminum grow in usefulness. 
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engineering training after the war. 


and comprehensive understanding 
of the development of our modern 
civilization, and of the basic fac- 
tors that have molded what we call 
the American way of life. He should 
be well grounded in the major 
phases of management, . including 
corporate and industrial organiza- 
tion, cost accounting, money and 
banking, and labor relations. 

The engineering faculty at Cor- 
nell is convinced that such a pro- 
gram of training is necessary to one 
who is intent upon fitting himself 
for leadership in the various posi- 
tions in which an engineer is called 
upon to serve. It is likewise con- 
vinced that there can, not be a re- 


duction in the amount of technical 
training that has been included in 
engineering training programs up 
to this time. The only way, there- 
fore, that this broader program 
coupled with a sound technical 
education can be provided, is by an 
extension of the length of the train- 
ing period. 

Cornell will, therefore, in the 
post-war period abandon its former 
programs of four-year engineering 
courses and will, in their stead, 
offer five-year programs in the four 
major branches of engineering: 
namely, Civil, Chemical, Electrical 
and Mechanical Engineering. Stu- 
dents who have already started 


four-year courses will be continued 
on such courses until their work js 
completed. 


The new curricula, in effect, will 
combine much of the content of 
the former courses in Administra- 
tive Engineering with those of the 
four major branches of engineering. 
It will provide a minimum of twen- 
ty per cent nontechnical studies. 
These will be arranged in a sequen- 
tial stem throughout the five years 
running in parallel with the se- 
auences in technical studies, 
Through such a step the College 
can,-with confidence, provide ade- 
quate training for its future gradu- 
ates in engineering. 

In the immediate post-war period 
during the time when returning 
veterans are finishing their engin- 
eering training, the College will con- 
tinue to operate on the accelerated 
three-term basis. As soon there- 
after as practicable, however, we 
will return to the normal twoterm 
schedule. 


The College Now 


Tue College of Engineering 1s 
deeply engaged in training activities 
related to winning the war. Since 
the inauguration of the Navy Col- 
lege Training Program in_ July, 
1943, the College has had a large 
contingent of navy and marine stu- 
dents in the V-12 program, train- 
ing on a threeterm yearly basis. 
The College has also participated 
in the operations of the Naval 
Training Station in courses in 
Diesel Engineering and Marine 
Steam Engineering for off'cers and 
midshipmen. Civilian students phy- 
sically unfit or below military age 
and a number of young women are 
also being trained in the regular col- 
lege program. They form a small 
but important part of the College’s 
training program. 

Besides students being trained on 
the campus, the College has par- 
ticipated in the ESMWT program 
conducted in 18 centers in New 
York for 60,000 personnel engaged 


in war industries. 


Cornell 


WILLARD STRAIGHT HALL, ITHACA 


University Placement Service 


107 E. 48th ST.. NEW YORK CITY 
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Eleven 8-cylinder 800 BHP CLARK “Angles” in La Gloria Corporation Recycling Flant, Falfurrias, Texas. 


PACIFIC PUMP WORKS 


Boiler Feed Pumps in oil refineries, 
power houses and utility field must be 
tough and efficient. For this purpose, 
Pacific manufactures a complete line of 
centrifugal pumps in types and sizes to 
meet all flow conditions—High Pressure 
multi-stage pumps, capacities up to 1500 
G.P.M. Solid forged-steel case multi-stage 
pumps for higher pressures—single and 
two-stage pumps for lower pressures. 


: Illustrated below is one of the many types giv- 
ing unsurpassed service in this important field. 


CLARK BROS. 


This battery of eleven 8-cylinder, 
800 BHP CLARK ‘“‘Angles’’ in the 
recycling plant of the La Gloria Cor- 
poration, near Falfurrias, Texas, is 
one of the largest compressor plants 
ever placed in operation. The daily 
capacity is 185,000,000 cu. ft. of gas. 

The plant is a unitization project, 


‘Pacific Type JBMB—Size 3-inch precision engineered 5-stage Boiler 
Feed Water Pump No. 7138, installed in a large Western oil refinery. 
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co., INC. 

handling the recycling operations of 
the entire La Gloria Field for the four 
major oil companies which control its 
production. The compressors operate 
at 1500 lbs. suction pressure and 
return the gas to two separate sands 
at discharge pressures of 2700 lbs. 
and 3100 lbs., respectively. 


Clark Bros. Co., Inc. and Pacific Pump Works are 
individually operating members of the Dresser Industries. 


“Two of the Dresser Industries.” 


CLARK BROS. CO., INC. 


OLEAN, NEW YORK 


PACIFIC PUMP WORKS 


HUNTINGTON PARK, CALIFORNIA 


{ NEW YORK, NEW YORK 


HOUSTON, TEXAS 


TULSA, OKLAHOMA 


CHICAGO, ILLINOIS 
BOSTON, MASSACHUSETTS 
HUNTINGTON PARK, CALIFORNIA 
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DUST ONT YOUR SLIDERULE, JENKINS 


A preacher walked into a saloon, 
ordered milk, and by mistake was 
served milk punch. 

After drinking it, the holy man 
lifted his eyes to heaven and was 
heard to say, “Oh, Lord, what a 
cow!” 

Ohio State Sundial 


* * * 


There is nothing strange about 
saying that the modern girl is a 
live wire. She carries practically 
no insulation. 


* * * 


Did you hear about the little 
moron who transferred from Cornell 
to Penn State and raised the IQ of 
both colieges? 


“All right then, don’t kiss me 


goodnight!” 


Stress @ 


Strain 


Officer of the Watch: “Is this the 
first time you have stood watch on 
this station?” 

New V-12: “Yes, sir.” 

OOw: “Has the chief told you 


‘what to do?” 


V-12: “Yes, sir. He said to wake 
him up when | saw you coming,” 


* * * 


“Yes, madam, what can I do for 
you today?” 

“T’m going to be married next 
Tuesday, and I would like to get 
some silk pajamas. What color is 
appropriate for a bride?” 

“White is the preferred color if 
it is your first marriage, and laven- 
der if you have been married be 
fore.” 

“Well, you’d better give me some 
white ones with just a wee touch of 
lavender in them.” 


—Powerfax 
* * * 
He: “Where did you learn to 
kiss, dear?” 
She: “Dragging heavy malted 
milk up a straw. Why?” 
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